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Infantrymen—The Fighters of War 


By BRIGADIER GexrraL W: H. Witsve, USA* 


MN WORLD WAR I the job of the infantry 
[ste was tough, The 1918 doughloy 
L hed to be virile ond rugged. In the pres- 
enf war the doughboy's job is even tougher, 
for during the past twenty-hve years many 
new devices and improved weapons have been 
developed. 

These new contrivances place in the hands 
of our troops weapons with which they can 
concentrate a seemingly annihilating fire on 
the enemy infantry, 

In World War! our principal artillery piece 
was the 75-mm. gun, The *5 was very ac- 
curate, and it poured heavy concentrations on 
the 1918 edition of German infantry. 

In 1944 we are using-the 105-mum. howitzer 
as our principal artillery weapon. It net only 
has a longer range, much heavier shell, and 
greater lursting radius, but, because it em- 
plovs high-angle fire, it can get in behind hills, 
wildings, and other shelters where the 75 
could not reach, ‘The 105 is much more effec- 
tive against Germans and Japs than was the 75, 

Qur infantry smothers the Jap or German in- 
fantry with mortar fire, deliverec| by mortars 
which are very much more accurate and which 
have a much greater range than the 1915 type. 

We roll tanks over the Jap or the German, 
tanks that are so much more powerful in every 

# A= Acittant Commander of the S6th Infantry Dt 
velon, General Willor feueht be North Africa and 
fialy, on the blooly Salerne beachheal, alone the 
Rapido River, and-in. other histatic engagements, For 
enterini: the Freich lines under fire at Casablancn 
and attempting to arrange an armistice lo prevent 
further bloodshed on both sides, he was awarded the 
Kution's highest decoration lor eullantry in acten, 
the Medal of Honor, General Wilbur also wears 
the Silver Star, Legion of Merit, the Moroccan 
Quin Algoiie, ant compan ribbons of hoth 
World Wart—The Fdtior, 

(See “Around the Clock with Your Soldier Boy,” 
by Frederick Simpich, Natosat Gooceariic Maca- 
ame. July, E941. 


wav than these wl in 1918 that they may 
almost be classed as 4 new weapon. 

We use rifle and machine-gun fire to seek 
aut the Jap opposing us. The bazooka and 
the flaise thrower, coupled with niortar fire, 
make bunkers ard concrete pillboxes of limited 
value as shelter for the enemy infantryman, 
We throw hand grenades into the hole where 
he seeks shelter. We try to weaken his will, 
to cow him, to make him give up, or to anni- 
hilate him. 

And the Germans and Jans do the same Lo 
our infantry, 

The Doughboy Takes o Beating 

No other element of owr armed lorces takes 
the beating that we expect our doughboys to 
stand up under, Every new developenient— 
tanks, rocket guns, and dastardly box mine¢s— 
adds to the burden of the indomitable dough- 
Lavy, 

In this; ac in all past wars, soldiers and 
suilors measure their contribution by four con- 
siderations. First, by the degree of their isnla- 
tion and loneliness: second, by the amount of 
physical discomfort they endure; third, by 
the amount of danger they undergo: and last, 
by the amount of real aggressive fighting that 
they do, 

Measured by any or all of these-standards, 
the infantry soldier, the “doughboy,” is in a 
cliss by himself and i® pre-eminently entitled 
to the approbation of the people at home and 
the plaudits of his fellow soldiers? 

War requires the combined and coordinated 
efiorts of the whole Nation, Raw materials 
must be obtained, weapons and equipment 
must be fabricated, everything must be trans- 
ported and finally used against the enemy. 

All of these successive steps are essentinl! to 
the accomplishment.of the complete task. Any 
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tindertaking may feel with sutisfection that he portion of a massed company bravely led by 
or she 1s a sharer in oor mitional oocomplish- the Cm VE wow the platoon may be alone 
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As we follow the unbroken chain of effort priate for a bettation, 
Irom fam or mine to the Tromt-line doughhy The Jeader must take advantage of ewes 
the on becemes mocrasimngely tinoamtortalils fold in the «round, must foresee hostile fits 
Iorcsingly ciiwiult, increesmely daneerius nod the effect of hostile fire, must set 1m 

Through the years the infantry has changed his own base af fire to support and cover the 
and developed remarkabhy. As thew dangers tmuneuver of the riflemen around the flank ut 
have orisen, the infantry has mastered them. perhaps even spainst the enemy's retit 

(ne could rightly marvel at the fact that the 








| ; intontrey Soldier a Person Apart 
nfainiry has survived. it has dene mich | , dier a Person Apart 


more Jt has comncied new developments Just as he gets hes maneuver well started 
sete] continiter! Lo) oe the cles LSIve element of the I mer, mit} strike his Maes ering unit a 
Wik the flank. Tt is a struggle of wits, a suctes- 
In the Civil War whole regiments and sion of situations which ore always different 
semetines brigades charged bravely, shoulder It dermantls culm, rapid thinking. That is why 
io shoulder, directly of on enemy position, only men of high intelligenee can fully shoulder 
Theat wos standard procedure Only the the heavy responsifility of leacing a mnfle 
her OOTaders user thaneover and en- squad or a nile platoon (page 4534 
Veropriernt, Niany other ToS OFMETALE ct routs efiel 
Cieneral Stonewall Jackson i rightly cred- thus have the peycholegical strengih thea 
ited with executing a brilhant maneuver at group effort gives, If infaniry i niassedd 
the Battle of Chancellorsville He led his of grouped, it conimits-suicide 
entire force around the tlank ond struck un When we consiler the mental strain of 
expectedly. Today it is normal for a squad battle, the effect of the constant pressure of 
of a plitogn to do this same thing. hostile artifery fire, the constant presence of 
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Cn @ Wheeled Litter, Medical Corpsmen Evacuate «a Wounded Doughboy 
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Never birfore tute woundind soldiers received such prompt.und efficent core os the U.S. Army Meidleal Depart 


mnt has provider] in thls war 


Sterce of mew techniques, from the we af bleed plasma and aulfa dries 


to airplane ambulances, have eqved thousands of lives which fonmer ware weruld have claimed (poe 52) 


danger, and the daily visit of death, without 
question the infinity sobdber is a person apart. 

Hundreds of times 1 have marveled at his 
snirit. [ remember, just before we attemmed 
io cross the Rapido. River in Ttaly, | tolked 
with aime infantry leader who had repeatedly 
miriormed Acts Of bravery and who had re- 
cently been decorated with the Silver Star." 

A few hours before the assault, he told] me 
of his plans and said, “You know, sir, Gen- 
eral Waolker aworded me the Silver Star the 
other day, When! think of the number of mir 
men who have given their lives bravely and 
have received no decorotio, [ feel how un- 
worthy | am to wear that Silver Star, Today 
Tam going in there and really earn it!” 

Twenty-four hours later his body was 
sprawled on the bartedl wire im the very heart 
of the German position—a erenade still 
In his hand. He hoc ied at the 





chen hed 
head of the assault troops, 

The infantry ‘soldiers who hove been in 
combat will carry something with them for 
the pest of their lives. Their minds will be 
seared with memories that will never leave 
them. | noticed a picture sirip the other 
day in which a litth: boy was asking his father, 


“Daddy, why don't vou ever tell me about 
Tarawa?” The sanswer was thal Tarawa 
hrawght up too muny grim menries, too many 
thowehts of comrades who had given their all. 

Many other boys will be asking their fa- 
thers, “Why don't vou tell me about the 
Kander” “About Cassine?” “About Ania?” 
“About the loniding in Frater?” “About 
sipine = =o$The memories of those and other 
hloody conflicts will hatmt them for years, 

When we consider the need for mental keor- 
ness, the need for constant alertness, the abil- 
itv to act with split-second timing, again the 
infiinicy Sseldier must be tops. Miembers of 
rear elements con make mistakes of judgement 
ar can fail to be alert, and they will live to 
tell of it. Too (neqquently such is not the case 
with the doughbory, 

t remember seeing a rifle coldier going for- 
wart across a relatively open stretch of ground. 
He was crouching forwuarl—the picture of 
tlertness, Sucelenly a shell struck within a 
few feet af hie leit foot and he was swallowed 
un in a black clowl, 1 thought sadly, *An- 
other fine *oung man pone.” j 
bv Arthor E. Du Babs, 
Geowaran Manas. Oftober 


* See “Heraldry of Heroism, 
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Infantrymen—The Fighters of War 


Suddenly, out of the cloud dished that 
same doughboy, ‘He had beaten that first 
shell to the ground and then was up and away. 
He wasn't going to be in that spot when the 
next salvar hit, | 

Many infantry soldiers are not-so lneky. 
They receive wounds that they will carry 
through life. The treacherous few German 
~hox mine is made to blow off a man’s foot. 
The infantry soldier is much more likely to 
carty the scars of combat with him to his 
grave than are the soldiers of any other arm. 
OF service, 

It is: very American to be proud of our 
ans, OliT relatives, our friends, The place 
where they ‘serve in the armed forces t6 of 
little importance, We are proud of all of 
them, and rightly so, for ench one i= making 
a. contribution to Gur great national effort, 

We know that every man and woman who is 
in our armed forces, and who is doing his 
assigned job as well as he can, is doing his 
share.” But Iam sure every one of ther will 
agree that the doughboy does definitely more 
than his share, 

The contribution the men make is shared 
by their loved ones. Let us not forget that 
the mothers and fathers, the wives of infan- 
trymen—they too make on outstanding con- 
tribution. 

From the standpoint of comfart, food, ane 
living conditions, there can be no question 
that the doughboy and the loyal attached 

“medics” (page 522) carry a heavy burden, 
To be wet, muddy, and tired i is normal, Nat 
that the infantey soldier is the only soldber 
who gets muddy. The artillery struggles and 
works in the mud_and the engineers live in the 
mud for days at.a time. 

During the first winter in Africa the air- 
fields at Oran and Algiers were muddy laond- 
ing strips surrounded by a lake of mul six 
inches ta a foot deep. The difference is that, 
while others may have to stand, walk, or work 
in the mud, the doughbay has tu stund in it, 
walk in it, cat init, lie in it, and frequently die 
in it. 

Make-up of on Infantry Kegimeni 


Infantry units impress an observer with 
their cumulative power. An infantry regi 
ment has @ membership of more than 3,000 
Ther, 

Within the infantry regiment itself there 
are degrees of hazard, ranging from that faced 
by the supply and maintenance elements 
through the headquarters and supporting units 
to that which confronts the heavy-weapons 
and rifle companies. They all suffer rela- 
tively heavy casualties, but the heavy-weapons 
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and rifle companies are the units which-suffer 
by far the heaviest cisunlties of war. 

The moat powerful fighting units of the 
regiment are the three rifle battilions. Each 
battalion has approximately 800 men, a num 
ber which is sometimes mcreased by the adci- 
tion of attached tanks or other helpers. 

Fach battalion has three rifle compatiies, 
a heovy-weapons company, and a heaclytuar- 
ters COmpiy. 

What is called a “trimmgular” ty 
minization is evident throughout + « infan- 
try division. An infantry division i Cer 
posed of three infantry reinvents ane stiyppsort- 
ingartillery, a5 well as cavalry reconnaissimnece, 
combat engineer, quiattermaster, medical, sig- 
nil, and ordnance tnits. 

Each infantry regiment hos three rifle bat- 
tations plus several supporting fire units, The 
battalion has three rifle companies plus sup 
porting fire units. The Connpany has three 
rife plateons plus a supporting fire unit, A 
nfle platoon has three ritle squads, 

“The rifle squad and the rifle platoon are 
the shotk-power elements of bittl. They 
are composer mostly of riflemen—the men 
who seek out the enemy, the men who are 
alwiws the first Tine of battle. 

These men must know about cover and 
concealment, how to handle a multitude of 
weapons, how. to use ground, how to work 
together, 

Thev are keen men who must be alert to any 
menace from front, flanks, and rear: mien who 
cin never relax completely no motter bow 
tired or sleepy they may be, brave men whi 
do their job always subject to fire, In short, 
they are fine Americans who give their lives 
for the rest of is. 

In the rite company itself, always with the 
rifle. platoons in the toughest part of the battle, 
is the weapons platoon. It has 60-nim, mor- 
tars and light machine guns, and its job is to 
provide quick fire support when needed (535). 

The 60-mm. mortar is a most effective 
weapon, mecurate and dependable. It is 
pushed well forward right behind the rifle 
platoons, discovers the enemy toist harmful 
to the riflemen, and neutralizes or liquidates 
him (page 541). | 

The weapons platoon gives the rifle com- 
fainy commander fire power to cover the move- 
ments of his rifle platoons, 

Similarly, in the battalion there is a sup- 
porting fire element known as the heavy-weap- 
ons company. [ts major weapons are the 
El-mm. mortar and the 0-caliber water- 
cooled, heavy machine gun. The machine gun 

© See “Women in Unilorm,” by La Verne Bradley, 
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does its best work on the defensive: the 8)4nm. 
mortar is of outstanding value both in attack 
and in defense (pages $26, 531), 

The Si-mm. mortur sections are placed in 
mullies and depressions just a few bundled 
yards tn the rear of the rifle companies. Their 
dhseryers and officers push forward to good 
vintage points from which they direct fire by 
telephone so that the best possible support can 
be given in attack and defense. | 

The battalion commander is not limited to 
his own heavy-weapons company to provide 
fire power to help the rifle soldier, He usually 
hak wt his disposal the fire of ane or more 
artillery battalions, proud to perform their 
important task of supporting the doughhoy. 

So that the fire of the artillery batteries 
(which ore Iocated several thousand vards to 
the rear) may be delivered accurately where 
it-will de the most good, the artillery semis up 
“forward observers,” who usually aecompiany 
the rifle company commanders. 

As a result, the losses aimong forward ob- 
servers are (he same as those among rifle com- 
pany officers. They are therefore rightly 
classed among the top-notch fighters, 

Also helping the riflemen are the infantry 
regimental fire-power units, the cannon com- 
pany and the antitank company, | 

The weapons of the infantry cannon com- 
pany have been both 75-mm, gure and 105- 
mim. guns, but-the principal weapon & now the 
truck-crawn 105-mm. howitzer, M3, 

These howiteers may be considered as 
forward artillery and are used primarily os 
Weapons of opportunity, ready to step in at 
relatively short range and cnish a particularly 
SLOT, TMICKIne Fun nest or ontitank wun, or to 
eliminate hostile tanks (puge 514), 

The antitank company is usualhy widely 
dispersed and assisis the doughboy, mostly 
defensively, by stopping tanks which may 
strike from, the front or flank (pawe 519), 

The new $?-mm gun, which is the weapon 
of the regimental antitank. company, is ac- 
curate ond powerful. It is relatively heavy 
and hence not so mobile as the 47-mm. gun 
which it replaced. 

Tn uddition to the essentially “fighter” units; 
infantry regiments and battalions also have 
command, communications, supply, and muain- 
tenance units of their own, They work mast 
of the time with or close behind the fighters,* 

Gallantry of Medical Corpsmen 

Outstanding among them are the medical 
sldiers, the ai] men attache! ta the infan- 
try rifle units. Each rifle plateon hac one 
aid man, The courage and spirit of self-sacri- 
fice Of these ald men are glorious, 


The National Geographic Magazine 


The riflemen have a feeling for them whith 
is something akin to reverence, Going about 
the hatthefeld, clinging tenaciously to the rifle 
groups 39 that they can minister to them 
almost Instantly, the aid men rise in every way 
th the heights of the best doughboy soldier 
(page 515). 

Pach infantry battalion has a battalion aid 
station where a doctor and his group of wsaist- 
ants provide emergency treatment. Here 
hinad plastia is frequently given, In the 
rtigh, mountainous country of Ltaly, where it 
was diffmult to bring the wounded back ta the 
aid station, the aid station personnel sometimes 
went out to the wounded (page 533}. 

At one time, near the top of a 4.000-foot 
thcuntain, enemy fire Was so severe and the 
fround so rough and broken that slowsmeving 
litters could not get back to the aid station 
in daylight without heavy loss. The regi- 
mental dentist was in charge of the afd sta- 
tion, as the doctor had become a casialty. 
He courageously moved out with limited 
equipment and cured for the men individually. 
Fach man was dragged to. relative shelter in 
a hollow or depression, made as comfortable 
as possible, given emergency treatment, and 
then left there. to be evacuated after dark. 

When blood plasma was given here in the 
midst of battle, it sometimes hoppened that 
an enemy bullet smashed the botile held un 
a bit too high above the depressian which 
sheltered the wounded man and the resource- 
Ful medics, 


The Miracle of Bload Plakms 


The resurrective effect of blnod plasma ts 
something one can never forvet, When a man 
has lost considerable blood, the grav, ashen 
pallor of near-death settles on him, 1 plasma 
is available it i ike a miracle, a miracle of 
lite fowing back into a corpse: 

An infantry regiment has 4 considerable 
number of communications men, telephone 
operators, linemen, radio operators, messen- 
gers, They are all infantry soldiers. ising 
their jobs in or near the front line, carrying 
vital messages regardless of hestile fire, or 
“oonming” # telephone Tine to fined and repair 
a break made by a shell in an exposed place. 
They are frequently exposed to the fire of 
enemy snipers, whe are on the lookout far 
them and-know the vital job that they do, 


*See, in the Natiowat Geoearmic Macarrve for 
Noveinter, 1947, CUM, the Fighting Stocekerper,” liv 
Frederick Simpich, and “Witeed. Worls— New 
Weapon of War.” by F. Barrows Calton, 

? See “Healing Ants in Global War.” by Alhest W. 
Atwonl, Nattowal Gpocearum Macazing, Noyem- 
ber, 1044, . 
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The infantreman’s helmet makes a pollow 
fre fis shoce torenade 


These sleepy dowhboys hail been at the front. continously Since their arrival in France on DD Day, 


ant in renerye | ao they ane geting @ meet. 
Men who carry portable racto sets are lke- 
Wise fasy to detect and often get mit 

Infantry regiments and battalions have pide 
neer units which build small bridges, improve 
tmils. and do similar engineer jobs of a hasty 
nature. The deughhboys are frequently called 
upon to prod for and remove mines 

Infantry truck drivers, particularly jeep 
drivers, share Ue honors of the mfantn’ area, 
They don’t go meht up with the rifle com 
nantes, but they are offen under fire and are 
frequently the first lo pass over a mine-strewn 
road. Tt gives vou a funny feeling to come 
back over a road that you traversed going for- 
ward and find that the engineers have in the 
meantiove femeoved a lirte number of mines 
from the yery stretches over whieh you bur- 
rier! forward hers ago 

When a Teller mine blews underoa jeep, 
the jeep ts weudlly reduced toa twisted wreck 
Lf ite bottem i covered with sandbags, the 


City viele alors cbf ba loudly, stretched alomesicle in reverse, 
Lmmnition canteens. and supplies, limttiy comoutinged, are within easy reach 


Thel 


occupants may escape with broken legs and 
minor injuries; or they may mot 


Weapons of Incredible Variety 


The weapons of a modem infantry regi- 
matt are abniaat unbelievable in. variety atid 
fire power. Soldiers in a rile company must 
be able to handle the 1903 rifle, the (sarin 
rifle, the Tommy gun, the bazooka, the carbine, 
the Browning automatic nile, the tient ma- 
chine gun, the (0-mm. mortar, several kinils 


of hance grenades, rifle wrenides, antitank 
grenades, aol the bavenel (page 516), 
One might think that these would he 


encugh but not so. The nee! for sdeiitional 
mobile, quickhy available fre power hus force 
the infantry to adopt even more weapkns—sl - 
im, moriers, heavy J0-caliber machine puns. 
47-mm, antitunk goans, 57-min. antitank guns 
and infantry cannon either of 105-tnim, of 
75-mim. caliber, or both. 
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For patrolling, our best men were partial mobility, dexterity, and Surprise WETP more 
lo the Tommy 2un, Lt isan emengency-type  impertant than fire power and long range. 
weapon, one which will produce » heavy burst The bavooka has proved itself a valuable 
of short-range fire m a tight situation. Itis infantry weapon. Itis a form of rocket gun 
short and more convenient te handle than the dnd. with antitank grenades fired from rifles 
longer Garand dor Springtield, Thie is an has given the itifanticy an ellective means of 
“lvantage in the jungle or at night (page 3343). fighting tanks (page §75), At Salerno, on the 
first day of cur landing in ltaly, the Ceerman 
tanks received the surprise of their lives 
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Covered by Riflemen, a Doughboy Attacks a Jap-oceupied Pillboxw with a Flame Thrower 


Chie 37 
San TT 
lome for 75 or 30 cards. Advancing 
lowate its objective by advancing the rifle 
lean ated the HAR. team alternately. When 
one team moves forward, the other covers the 
idvance by hire, This fre may wound of 
kill enemy riflemen, but it usually serves pri- 
moriy te keep them down in their holes and 
prevent them from firing at us, Tf they fire, 
our covering fire setves to worty them and 
makes their fire imeccurate and ineffective, 
This alternate advance of Leams requires a 
high order of courage and faith in ones com- 
rades, It i& the essential prnciple of a 
successiul infantry attack 
When the doughboy has-reached o pomt 30 
vires from the enemy, he will fre. 
quently have to go in ancl cig the enemy’ out 
with the bavenet, Here the danger ts not lim- 
ited te the enemy in his immediate front. ‘The 
dovehbor can ohnost alwiaas count oan fire from 
enemy nilemen or machine guns irom the flank 
ar even fron ble own rear, 
Thus the doughhboy i not only out in frent: 


ta 30 


th Tevinden mifantoeman i ehiwinge bow to emoke oot the enemy on Beaminville [elard, 
His weapon, constricted on the ¢eneral pomp: of an acetylene torch, sorayve 4 het of intense 
so choae to the efummy, even under rover, bb deanerrows business (pace 524) 


m the 


he must move forward in the face of enemy 
fire of all kinds—a supreme example of cour 
ae and unselish devotion. Our young ladies 
who proudly wear the ctossed rifles of ithe 
infantry’ wear the emblem of teal chumpicns 
of liberty and freedom. 


The Part of Infantry Squads 


‘The uninitiated cannot: appreciate the part 
the infantry squads play in battle or the value 
of an infantry aquad in terms of winning the 
wir, An infantry division may be compared 
to ® powerful tiger with quick muscle: and 
strong sinews. Alert, ageressive. able to face 
m any direction ame cope with an enemy, it 
can strike out offensively or crush on unwary 
OTe 

The claws and teeth of this strong. tiger 
ire the ritle squads, supported! bv the [RIWEr- 
ful muscles and body, which are the mortars 
the artiflery, and the other supporting units 

The total nomber of these infantry rite 
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squads in action is surprisingly small, An 
infantry division of 15,000 men may have 
the equivalent of 140 rifle squads in the fore- 
most part of the line. 

Backing up the rifle squads are infantry- 
men handling Hight and heavy machine guns 
and 60-mm. and 8i-mm. mortars, The light 
machine gun (ale-cooled) is the more mobile 
of the machine guns, is bees visible, and is 
capable of short bursts of fire (page 535). 

The heavy machine gun ts less mobile and 
harder to conceal, bat as it is water-cooled 
it is capable of more sustained rapid fire. 1 
is particularly valuable on the defense when, 
if properly placed, it can block an extensive 
area by bringing grazing fire to bear on level 
fields or along ridges of uniform slape. The 
bullet fired by both machine guns is the same 
SQ-caliber projectile that is fired by the 
Garand and the 1403 rifle. 

The 60-mm, and 81-mm. mortars. are simi- 
lar in their main characteristics. ‘The 61 is 
the bi brother of the 60. “The 60-mm, mar- 
tar fires a projectile approximately twit and 
one-third inches in diameter: the &1-mm., fires 
one roughly three and one-filth inches in 
diameter, The larger mortar is hesvier and 
mere powerful but less mobile. Both mortars 
cun be fired from fleep depressions or gullies. 
This covers them from direct enemy view, and 
is an important mortar characteristic. 

Mortars ate accurate except when the tail 
fins of the projectile get knocked off. When 
the tail fins come loose, the shell may land 
amwng cur own infantry, The Sil«mm., be 
cans of its power and accuracy, is o favorite 
infantry weapon, Its only s cerious limitation 
is that its amnunition, whith is heavy, must 
be brought up by band bord and dan- 
gerous task (pages S17, 326). 


Tanks Vital Machines of War 


Tanks are @ vilal mechanism of warfare. 
In 1939 pnd 1940 they dominated the battle- 
field, but the infantryman has since provided 
himeel with the bazooka, the antitank gre 
nade, jal-tvpe han crenades like “Muole- 
tov cocktails.” and powerful antitank guns of 
all calibers. These additional weapons in the 
hondsof determined infantrvmen and the ad- 
vent of tank mines on a major scale have 
greatly restricted tank action, 

As a consequence, tinks have taken their 
place among the powerful elements whose job 
it i= te help the deughhoy or to exploit the 
success the déughboy has won. 

Tanks have two general roles: that of us- 
sisting and working with the doughboys in the 
slugzing melee of the infantry fight, and that 
of massed mobile power which makes them 


aad 


particularly adapted to employment as a 
weapon of opportunity. Tanks are mined in 
with the infantry assault units in suitable ter- 
rain, This is the ideal team, os it combines 
the two elements of oor fighting forces that 
poses: lath fire power and shock power, 

The power- and beste spreading capabilities 
of the tank are coupled with the finesse of the 
doughtoy—his ability to clear mines in front 
of the tank of to guide the tank around then, 
his unimpaired vision, and his ability to fork 
the enemy out of holes which tank crews may 
He eh Sine. 

lf the enemy t¢ well established ated hos 
well-concealed antitank guns or pillboxes or 
emplacements containing antitank guns, the 
infantry must actvance and clean aut the anti- 
tank weapons before the tanks can go forward. 

Thus again we see that when the going is 
toughest the doughbey and the attached 
“medic” go forward alone, 

The doughtuy can fight successfully alone 
Hecause he is much less visible, can maneuver 
by taking advantage of every fold of the 
ground, and can fight in the dark, in smoke, 
or in dust clouds, 

The opportunity to use tanks In nvasses 
comes when the infantry has opened 4 breach 
through which they mav be poured to wreak 
hvac On a retreating and cisorminized enemy 
ot to strike againat hostile rear elements. The 
final phase of the battle for Bizerte and Tunis 
in North Africa was an excellent example of 
such massed use of tanks, 

Despite much pressure on Lt. Gen. Omar 
N. Bradley to use his tanks piecemeal, he had 
retained an armored division intact. When 
the American infantry had made o hole in 
the German tine, a mass of tanks was hurled 
through the breach, All German resistance 
crumpled in a few days. 

It is not generally understood that massed 
tank attacks Invelve attack by armored civi- 
sions which are composed of tanks, infantry, 
artillery, and other supporting elements. 

Two veare ago the infantry component of 
an armored division was only ope regiment, 
while the tank component was twee regiments 
Experience in Africa showed the need for more 
donghbevs as an integral part of the armored 
division, and each tank battalion of an armored 
division is now matchéd by on infantry bat- 
talion as well as by a field artillery battalion. 

With this increase of infantry strength there 
are almost ore nel a hall times as many infan- 
try soldiers in an armored division as there are 
tank soleciers. 

lt is likewise of interest to note that the 
rife companies of an armored division are 
larger than these of the standard infantry 
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division; 30, the mext time you read of the 
hne work of a mass of tanks, remember that 
there are o lol of dowghhboys in. there too, 

When the going 6 good and advances are 
rapid, the dowschbovs may ride on the deck al 
8 tank or aboard a troop carrier: but when the 
going pets tough, they are right in there slug: 
wir iy Jewel, fubttiling their function as the 
preeminent fighters of wor. 


How Front-line Troops Are Fed 


T recently talked to a father whose son was 
In one of the supply corps. He hol the im- 
pression that food, ammunition, and other sup- 
plies are delivered to infantry rifle soldiers in 
the front fines by soldiers of the supply corps. 
This & not the case, 

All food that gets to the cdoughboy ts loaded 
into infantry 2% 5-ton trucks at Army supply 
rents ood mowed forward to what are known 
as regimental dumps, several miles behimel the 
lines. Here it ts rehandled by infantry sol 
thers who work in a relatively sheltered ora 
that 1s, an area which, although subject to 
intermittent shelling and some wr actin, is 
othenvise fairly quiet. 

yust before nightfall the ammunition, water, 
and fod are loaded. int infantry jeeps. Al 
dusk the jieps rush forward in the half-lich 
of pre-darkness, hurrying to makeall the dis- 
lance they can before complete darkness sete 
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In, The jeeps bring the welcome supplies tor: 
Ward, 2omelimes ta within a thousand vards 
of the front. . 

li ony kind of trail is available, supplies 
may be carried aver the Inet lap in a light, two 
Wheeled, poewmatic-tired cart, but wsually it 
ia man-carcy job. In the mountains of Italy 
this muan-carry phase was by far the most 
difficult part of the task. 

It wos sometimes necessary to convert in- 
lantry rifle cempanies temporarity inte bearer 
units, Ini ry antitank computes, infantry 
cooks anc infantry trick drivers were pressed 
into service as bearers. Every infantry soldier 
who could be soored was used for this tough 
and dangerous work. 

In many places the round trip of the bearer 
units required 10, 14, ewen 16 heurs over o 
rough, muddy trail that would have been 
heavy going in davlisht. Horses and mules 
were weed. wherever possible, but their use was 
Limited to arews net subject to bostile fire. 

In many cases the trail was so steep that we 
had to we thousands of feet of rope te pri Li bi ly 
a purchase su that the soldier could pull him- 
Self up band over honed, 

Those bearer units went through long hours 
of heavy mental and physical strain. It was 
normal for the efemy to shell or mortar the 
supply routes: When we were on the defensive, 
or when things were quiet, the bearer wunits 
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With Tommy Guns, Infantrymen Fire on Nazi Advance Units Near Anzio, Italy 
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sometimes took heavier Insses than did the 
rifle units on the front line. 

Beaters mide it their sacred duty to get at 
lmist ammunition and water forward to the 
battalions doing the fighting. If the shelling 
ef mortar fire was too heavy and they were 
carrying food or other supplies, the hewrers 
frequently held up for a-short spell. Bat if 
[hey were carving ammunition and water, 
they kept going. 

Using Rocks for Ammunition 

Sometimes imits ran out of animunition. 
One of our forward units once becanve isolated 
hecause of accurate, observed mortar fire. 

Completely out of touch, the men of this unit 
found, about two hours before dark, that they 
had wed up all their ammunition in repelling 
German attacks during the day, Fortunately 
there were plenty of rocks weiyhing several 
pounds each and our men were located) well 
above: the enemy, Using the mocks with a 
generous mixture of determination and ¢our- 
age, they stood off the Germans and held on 
until a fresh supply of hand grenades and 
rifle ammunition arrived just after dark: 

On another oecasion a hinge American force 
succesied in crossing to the other side af a 
defended river, where they dug in and then 
fought all day. As they were located in an 
open, level area ocross the river, they were 
isolated. Re-supply in daylight was tried, but 
all the bearers were killed or wounded. 

About two hours before dark the Germans 
lainched> a heavy attack with several re- 
enforcing battalions. The noise of rifle and 
machine-gun fire told what was happening, 
for the characteristic sound of the weapons 
indicated that the fire of German machine 
pistols, machine guns, om] German mortars 
wat being matched by that of our automatic 
rifles, rifles, ond machine guns, The attack 
was repulsed, and we learned later that many 
Leermins were killer, 

However, in repelling this attack our men 
used upeall theit ammunition, About half an 
hour Iwfore dark a second heavy German at- 
tack was launched against our positions, Ex- 
cept for isolated American fire, the only fre 
to be heard was that of German weapons, 

By eight o'clock in the evening most of 
the German fire had stopped and the enemy 
was in undisputed possession of that part of 
the battlefield. When struggles of that type 
are fought out with opposing infantry ele- 
ments in a clinch, it is not possible for the 
artillery of either side to tntervene. Then the 
(oughboys fight it out to o decision, 

Many times a day each man, as an indi- 
vidual, makes decisions affecting his own life 
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and that of his comrades, Even when the 
situation is relatively quiet, the casunl de- 
cis to smoke 0 cigarette may stir wp hostile 
mortar fre or a hand grenade and death. In 
an atteck every moment is dangerous and any 
decision muy bring fatal results. 

Leaders of squids and platoons likewise 
make many grave decisions ench day. Those 
decisions may result in success or failure. 
They may result in the loss of, say, 20 fine 
young men whom the leader deeply admires 
and whom he would give anything to protect. 

The leaders of thee aquads, plateons, and 
companies are the men who make the vital de- 
cisions of war. That is why infantry leaders 
should be intelligent, keen, human, ane able 
to think untler stress. The Ioad of responsi- 
bility for the lives of their comrades rests on 
their shoulders all the time, hour after hur, 
day after day, week after week. 

Positive decisions must be made, however, 
despite the possibility of unfortunate results. 

At one place in Taly a battalion went for- 
ward to attack a German organized position, 
The: attack faltered. The battalion com 
mander went forward courageously to ener 
ize the vital part of the attack, He found 
a hall company of riflemen who had pre- 
grissed forward to a point where they were 
under heavy German fire, some of it coming 
from a distance of only 75 yards, Our dough- 
hoys were stopped—“pinned down,’ as we 
sav—ind could not advance, 

The battalion commander first radioed hack 
for artillery fire, Down it came, but the ter- 
rain wos soe rough that it could not be lrought 
on the enemy effectively. Then he ordered 
the artillery to put smoke shells an the enemy, 
They came down but were ineffective, as the 
wind was blowing awny from our troops. 

Knowing full well all the possibilities, the 
commander ordered « concentration of smoke 
shells right on the position where he was Io- 
cated. Over the radia came the confirmation: 
“On the wiry.” 

One of our men was Killed, one was 
wounded, but the unit was extricated. Tr side. 
slipped to the right and went on toward the 
accomplishment of its missian, 


The Séquence of Infantry Attack 

A successful infantry attack frequently fol- 
lows a general sequence—one, however, which 
may be changed to fit an Infinite variety of 
tactical pritterns. This sequence le usually as 
follivws: | 

First, an artillery concentration is fired an 
the positions where the enemy infantry is sup- 
posed to be located, For this fire 105-mm., 
155-mm,, and &-Inch wuns are used, During 
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Second, the artillery fire lifts und t& place 
on mn rear Chie 
mortar sections take un where the artillery left 
off and shell the enemy infantry, while our men 
io Within LOO wards 
The advancing rifle 
ao that the 
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alvance by short rushes 
the hoastile positi 
acum aleo fire between rashes 
I: down by automatic-n 
stundard-rifle fire os well as by mortar fire 
Third, the mortar fire ceases ood the rifte 
squads make the last few hundred yards on 
their own. Under cover of the fire of then 
own sutamatic rifles, the squads continue to 
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Fourth, arid important id ered 
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individual cars on the roid. Most of i pot 
stiff necks. from trying. to maintain forward 
nod rearwartl observation simultaneously, The 
Germans did very well unotil the ground troops 
began to fight beck, 

At fost the idea was that troops showld ron 
und hide when planes appeared. This did not 
appeal to ogeresstve leaders, ao .5C4caliber ma- 
chine runs: mounted on trucks ariel jeeps Were 
kept in readiness for instant use, Thereafter, 
planes that dived on motor columme got a 
hot welcome. : 





(Ground Fire Against Plones 


At the same time, more large-calber antisir- 
crail puns were attached to IAniy chivVighons, 
and these weapons were the rhajor element i 
miking the job of the German wvintor a tough 
one. Rifle soldiers joined in the firing. so that, 
WHEKEYEr a froup of planes. tried to bomb 
Eround troops, a very heavy und effective vol- 
ume of fire rose te meet then, 

By early March, 1943, crownd fire began to 
knack down German planes: [It was o sicht 
lo see a Naz plane come bortling. ta earth, 
and it wasn't long before the douehboys bevy 
ta logk forward to the next chance to fire at 
the Gaennan vers, 
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assertion ol the late Lt. Gen Liskey } AMfcNalr. 
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Just about when the infantry had learned 
that they hod a fair chance of knocking down 
Ly mane that tried to divebombh them. or- 
ders were sual restricting fire of grounded 
trocps to that by gums which had been def- 
nitely assigned wntisireraft missions, 

Though this was hard on the douehbeds’ en. 
thusiasm, the restriction was necessary because 
the burst of infantry fire wave away the exact 
location of cur dround farces, However. many 
of the infantry soldiers had jichy trigger fin- 
fere ard every Mheaiber machine 
gunners of mdividual riflemen would fire at 
passing German planes 

Avpressive fighting back by our groune 
troops had a prompt effect. The Germans ape 
Farently decided that it was not worth while 
to battle against groune troops. that fousht 
hack, and they sharply curtailed their efforts 
io not more than a quarter of their earlier 
activity: 

When we londed at Salerno there was a 
partial resumption of German dive bombing: 
narticularly apainst the beaches and the un- 
loading USTs.* Tt was ineffective largely be- 
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Another Minute ood the Bangalore Torpedo Will Blow This Barbed Wire Sky Pligh 


[nfantmeimen af Fort Benning. Georela, lear bew te breach an entanelettirnt 


They have crept op te 


the harrier, put together the three sections of the torpedo, shoved it under the wire, From-o paint of safety 


they will detomite the explodive (pige 524}, 


cause our air units far outnumbered the Nazi 
plines and acon drove them aff. 

The difficulty of locating a target from a 
high altitude in the air, the probability that 
it will be promptly obscured by dust and 
smoke, and the possibility that bombs dropped 
in error on our own troops may be followed! 
by others dropped ttte the same dust clond, 
make the doughboy feel dubious about close 
air support, Artillery t& so much more m- 
curate ond se much more effective, revard- 
lees of weather, smoke, and dust, that it is the 
logical support weapon. 

American artillery has done a very fine job 
tied the doughboy will testify to that fact with 
heartfelt appreciation. The artillery his loy- 
ally supported the infantry and has proudly 
static that it exists to help the infantry. 

Close lisison between the infantry and the 
artillery is-essential. ‘This is maintained de- 
snite Trequent heavy [losses atone artillery 
forward-observer parties. Perhaps more ther- 
oughly than any other group, artillerymen 
realize thar the infantry soldier is the one who 
carries the burden of battle, 

Sometimes the artillery concentration foil 
to shake the enemy. The doughboy goes 
thead just the same. Tins was the case in 


an Attack on a small village not far from (Cas- 
sing im Italy, Ariitlery bad pounded the Ger- 
man position for davs.. The fire inchurled) that 
of the division artiflery, augmented by acdi- 
tiona! battalions of wll calibers up to § inches: 

Tanks and tank destroyers had pushed cou- 
rareousiv forward =o that their guns could be 
use) né clise-suppwort artillery : vel, when the 
attack was mide, the German infantry was 
there in full strength to meet us: The attack 
talent. 


Wars Won, or Lost, by Infantry 





We have used several different labels for 
our infantry, including standard infantry, 
light infantry, ranger battalions, parachute 
and glider infantry, Motorized miantry, and 
some horse cavalry which has been trans- 
formed ato infantry (pores STS, 524, 525), 

Marine assault troops are infantry. They 
are all infantry fighters, regardless of the 
label or how they get to thetr work. Whether 
they creep of walk, wade through water, ride 
a glider or a porachule to get at the enemy, 
they wl share the glory of being infantry, the 
essential element of victory. 

The infantrymun's job isa egrimone. In all 
past wars the infantry has carried the vital 
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load. We ore only now begitining, a8 a peu 
me, to tealize that wars dre still won or Jost 
by the infantry, We shall win this war when, 
unc only when, we have thoroughly defeated 
the enemy tifantry 

Machines are used wherever possible, anil 
the Amencan machines pod mechanicil 
devices are outstanding, There are planes 
that respond to the lightest touch of the pilot, 
amored Vehickes thal meee forward imperyi- 





mime ti shell frigments, guns that send over 
massetl fire tht See TT me Ls should be all. 
testroving, All of these machines are hon- 


Hed by men who must have alert brains and 
tteady hans, 

The private of intantry 1 himsell both a 
machine tic a directing braim No matter 
what the danger, he must have the ‘will 
manenrver quickly. Hie body, which is his ma- 
chine, must be highly trained to respened. He 
bron dnd erves ore the complicated controls 
i“) the machine, Hie brave heart wm the en- 
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smiothering hell that is battle for the infuntr 
Suber, 

A great soldier, ba, Gen. Lesley 7, McNair, 
Whe Was fectentiiv killed al the front in Sor 
many, mack the lollowme statement to Anril, 
Pfs 

The strugele will fib by, 
the infantry and its supporting arms and 
; In Le Sepa a fee4 this cenrive AUipF 
naval and air forces of the aporeciation sin 
Lyf Hote they are so mis hy FATS: Vet the 
Hannity the only arm that can win a dde- 
ceinon, And the contribution of the other arnis 
5 mesure bey thee acl thes five to the in- 
mniry. | 

In wew of the fact that the infantry soldier 
ures death an pam than thers and 
knows hunger and privation to a degree un- 
known by others, it is natural that he should 
have a ditterent state of moulin 

After a suctessful operation, there is 
jubilation, no enthusiastic backslanping 
may fave captured his. objective, His pla 
loon or company mot have performed ao 
minche of clever, ameressivi ighting, but al 
wavs some men have been lost 
tary the troe infanitvimin is 
hnuws what vi ioty Coss. 
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Mindanao, 


on the Road to Tokyo 


By FREDERICK SIMPICH 


TIRE 2 mammoth steppingstone on a watery 
path from New Guinen to Tokyo [hes 
| hiz, rich, relatively unexplored Minda- 
nao, swuthernmost main island of the Philip- 
pine gray.” 

Its cold mines ond vast primeval forests, 
its cattle ranges and as yet unharnessed water- 
falls, make it resemble the empty but rich 
California of ninety-odd years ago. 

‘By last August, General MacArthur’ 5 
ground forces had pushed their way to the 
Schouten Islands, §00 miles aoutheast of this 
rich Jap-held island, and the American bearch- 
head at Sansapir, at the tip of New Guinea, 
was about 700 miles from the city of Davao 
(map, poges 542-3), Aerial bombardment ot 
Jap positions began August 7, 5, aml 4, with 
three successive raids on Davan. 

Though still litte known, pioneer planters 
have already prowed this tropic region ideal 
for growing rubber, cacanut, ac) quinine trees, 
and juicy pineapple crops (pp. 344, 507). 

Long ago, from a Moro prod offshore, 1 saw 
the half-naked tinted hills of Surigao penin- 
sula, now seclaimed by geologists as ane of 
Asin’ = greatest irom ore deposits (page 504). 

Slightly larger than Indiana, Mindanao is 
second in size only to Luzon, 





Moslems under the Sturs and Stripes 


Among its colorful tribes are some 400,000 
Mositm Mores, the only big Mohammedan 
colony ever uncer the American fag, With 
these fanatics the Spaniards had struggled for 
300 years, till Admiral Dewey took Manila in 
1898. Then American soldiers, with mative 
scouts and constabulary they trained, for years 
carried on the Mloro campaign. Finally, leav- 
ing them to their own customs and. life under 
the Koran, we almost pacified the Moros. 
Emphasiae almost ! 

Negrites and other wild tribes still poreewl 
the hills and jungles. Some hunt with spears, 
eat bats, and take fish by throwing intoxi- 
cating weeds into the pools. Here, too, are 
man-eating crocodiles, esgles that kill mon- 
keys, lizards that fly. Battles oocur between 
vicious wild boars and big pythons? 

Drama and tragedy swept Mindanay in the 
early summer af 1942 a8 Japs sought ta mop 
up the last of the Americans, Gen, William 
F. Sharp had surrendered on May 11, 

For General MacArthur, the late President 
Manuel Quezon, President Sergio Osmena, anil 
other dignitaries, Mindanao was the last jump- 
ing-off place for Australia. 


From Borneo came a few of our surviving 
bombers, to rain ruin and death on enemy 
ships amd decks at Davao. Durinely, Lt. John 
1). Bulkeley's MTB's (Motor Torpedo Boats} 
harassed Jap warcraft off Mincdanaa’s coast 
or sheaked intu Mindanao ports hy dark of 
night, bringing fugitives for rendesvous with 
Australia-bound planes or submarines, 

One MT was actually dismanthed, hauled 
up to Lake Langan, onc rebuilt for tee tn a 
last desperate stab at the Japs, 

Cruelty to American captives was unspeak- 
able, as told in Tie Dyers Story, Tn Divan 
prison camp the Jips concentrated a large 
number of Americans, and it was from here 
that the late Lt. Col. William FE. Dyess, Lt. 
Comdr, Melvwn H. MeCoy, and others 
escaped. 


Pirates, Pearls, and Slave Girls 


Moat vivid South Sea fiction tales are no 
more exciting than the bald history of 
Mindanao. Te Mord linds include the musi- 
cally named islands of Basihin, Jolo, and Tawi- 
tawi, which string out toward Borne, 

Pirates and pearls, slave girls and smug- 
glers, tribal raids and war canoes loaded with 
spew river) carving shields, and mortal hand- 
to-hand battles hae] made Mindanao koown 
from Arabia to South China even before Cn- 
lumbus sailed west (page 560), 

Magellan got to the Philippines in 1521 
and anchored at Limasawa, a small island 
northwest of Surigao. Here two kings of the 
north coast of Mindanan came out to visit him. 
This was before the great navigator went on 
to Cebu, aod later to Mactan, where he was 
killed, 

After his death, his shine continued the 
vovage und touched at western Mindanan. 
They also sighted Jolo Island, but contrary 
winds prevented them from visiting it, 

Jolo is the old home of the Sultan of Sulu. 
Since the death of Sultan Jamalul Kiram 1, 
in June, 1934, without an heir, the sultanate 
has been im dispute, and the tit may 

*See, in the Nartowa: Geogaarmic Macarnr. 
“Pacts about the Philippines.” PFelsroary, 1942, and 
“Return to Maile.” October, 140, both by pial nn 
Simpich, “Unexplored| Philippines from the Air," 
Li George W. Gotldard, September, 1940); “hit, 
pits,” Aust. 1905; “Ter Vears in the Phitivotties,” 
February. 1908, and “Some lmptessioma of 180,000 
Miles af Travel,” May. 0, all by William Howard 
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eventiilivy te surrendered to the Philippine 
Connenwealth (page ooF )." 

This Alero nulers nme was epreni all ower 
the United) States: When George Ades conn 
opera. Poe Anviien of Sule, wae beine Sune 
One of Karam’: nieces attended the Univer- 
sity of [lhinois, but “went native | later, 





The Sultan of Sulu Goes Shopponil 


AS a newspaper reporter mn Aignihy, | oov- 
ered one of the Sultans trips to that city 
(iiten he went window-shoppime, a silk-clarl 
luinky holding a green umbrella over the 
rovil head. Patent-leather shoes enticed him 
but tey stores were his favorite haunt, and be 
luided up his bageave with harmonicua, dolls, 
aid mechanical trains: 

Gert, John J. Pershing won fame tn the 
campaign against the Mors on Mindanao anid 
eso Lally itt Jolos blowivy Tate «ay Aurel 
(Afount) Hagswk ¢29174) Generals Hueh 
Scott, Leonard Wood, tod Tasker Bliss also 
helped subdue these Moslems, 

Sear the north coast of Mindanao is big 
fresh-woter Lake Lande, heart of the Moro 
ountry. When the Spaniards sorrendered, 
they told our officers where, in thar lake, 
they had sink small gunboats, first snearing 
them with grense to guard against rust, We 
rade) these gunboat, and I made tripe on 
them When later cur Army used them, 

Totlay the Lake lana country is one of 
the island's beauty spots. Amid its high, 
salubrious hill a proépercus Toren colon 


had developed, which biwstel 4 fine country 
club—eccupied now by the Japanese! 

Richest American stake in Mindanono wae 
the rapilly cevelopimg poll mines (pages 330 
S01). Richest. stake for the Japs was thels 
STP EL By land holdings (Plate VIII) 


lans Destroved Amernean Property 
pl 5 | : 


Rye 194) our islands had become ane ai 
the world’s vreatest wold produce rem 
suid |. Mt. Blizalde, former High Commissioner 
of the Philippines at Washington. “Om Min 
(hao = Pry family own! ihe Dawa Geol 
Wlines, First we flew all machinery in, then 
built an aerial (ramwos, The Japs destroved 
oe tramway wow) mills. 

‘We also operated sawmills, We had 50 
miles of standard-cxuge American railways 
with loping engines and trams. All that the 
Japanese dezpotled. | imagine they also took 


cur locometives, “They stole all the logs and 
Long Fingernail Guards Are Badies of cut lumber in sight. but for some reason cid 
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Customers Lotter at a “Chinelerta,” of Slipper Shop, on Diaiwao’s Main Street 
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S E A Nlindonao: Where Liberatore and Lightnings Strike 
| As American flanes hit Davao, Genernl MacArthur finan the 
Japanese air forte. “dinven from southern Minidanon,” and Tokyo 
predicted his trengein New Guinea Would try an invasion. Rich, 
hat litth developed, Mindanap i second longest ot the Pippin’ 
7083 inland, Wanile, on Lugen, lo 600 miles northwet of Davao 
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declared policy of cooperating with native pea- 
ples in all pocupted areas. — 

~ “Miy family was the largest manufacturer 
of Manila rope in the islands. We used ta 
buy a jot of Mintkinao bemp from the Jap 
Planters. That crop must be much reduced 
now, because thousands of Japs who worked 
in these freld= went into the ranks when the 
Jap Army came, aod a lot of pagans who 
worked for the Japs Wed to the hills when 
shooting begun.” 

Inte Jap hands also fell the Goodyear Tire 
mid Rubber Company's “Pathfinder” planta- 
tion near Zamboanga, with ita machinery tor 
processing latex, with its smokehouses and 
congulator sheds, and company buildings. Its 
American officials were interned (page 562}. 

From its Dolok Merangir pluntations in 
Sumatra the Goodyear Company had brought 
hith-yielding, bued-erafted Hevea trees to this 
Mindanao plantation, sume 600,000 of which 
were producing when the Japs tervadted, 

From Brazil rubber plants first moved to 
the Orient, vin Kew Gardens In London, then 
on to Ceylon, and finally on to. Malava and 
the Netherlands Indies. Now, from the Orient 
by way of Mindanao, rubber growing is Orin 
ing back to the Western Hemisphere. 

From Mincinas, in 1934, the Gotdvear 
Company removed about 40,000 young trees 
and sent them to newly acquired plantations in 
Manama, beside Gatun Lake. ‘Thus, i this 
final overseas Jump, the rubber plant has 
moved arvund the world.* 

Jape also halted work om the California 
Packing ‘Corporation's big pineapple planto- 
tions neuer Cugayan, on north Minclanad, 
Crops worth millions were left to rot in the 
fields and buildings were wrecked. 

Our Army used this pineapple company’s 
nittield and offices is military headquarters in 
this region of the Philippines when the Pa- 
cif war started. From here bombers took 
off in our lost slips at the Japs before we quit 
the islands. 

This was probably one reason, tovether with 
lack of shipping, why the enemy chose to dam- 
age the plantation, instead of trying to operate 
it, This is the same Del Monte plantation 
mentioned in Tvey Wer Aapendaide and 
Cheeeny Die Prewedly (page 3697, 

Americans had brought pinerpple planting 
here from Hawaii aod) were: producing the 
smooth Cayenne variety of fruit un a big 
scale. From the felds ripe frolt was hauled 
to a modem cannery at the port of Bugo, 22 
rtd miles away, From here steamers took the 
product to San Francisco, or ta New York 
through the Panama Canal, This. plantation 
had become an agricultural show place. 


‘and fish canneries. 


The National Geographic Magazine 


Hemp is Mindanao’s most valuable crop. 
Japanese grow most of it, im Duevac Province, 
which is a “Littl Tokyu" of Jap speech and 
wavs of life, Duvao hemp growing was first 
begun on a hig scale hy American ex-soliliers. 
whe remained In the islands after the Insur- 
fection of 1800 was quelled 

After 1918, when Jap migration set in, nvst 
Americans sold their lands to the Nipponese 
of hired the Japs as farm managers; so, when 
the invaders came, they found 20,000 of their 
countrymen already settled, familiar with 
Mindanao roads, resources, and whereabouts 
of Americans then on the island, Long-range 
Planning by the crafty Japs! 


Davao Resembles a Jap City 


Davao city, in the southern Province of that 
name, isan Bland metropolis, with more than 
100,000 people. Tt looks, sounds, and smells 
like what it s—a Japanese ploce (p. 341). 

The Lnperial Japanese Consulate General 
at Davao is the Gland’s most sumptucus edi- 
fice, When war came, 90 percent of all goods 
being sold here were of Jap ak even the 
registered mail clerk in the Philippine Gov- 
cmiment 6 post office was a Japanese subject. 

Mr, Atsuhika, (once a teacher of English 
at the Davan High School) owns and edits the 
aily Davao Mainichi News and the weekly 
Davae Koron, both printed in Japanese. They 
take the palace of the Mindanan Herald, an 
Envtish-language paper published here in the 
ald days of American supremacy, 

Signhaards along San Pedro Street shew 
how completely “Japanned” Davan is. Soa eo 
the names appearing in advertisements in the 
Filipino-cenel Mindanao Kecorler: Asati, 
Shinsato, Furukawa, Matsibuchi, Nakane, 
Mitsui, Watinabi, Wakamatsu, Ohta, Ogawa, 
Ishida—thev're oll in business: here, 

But more Important are fapanese big mimes 
you dent see. They ane silent partners in 
many a mine, lumber camp, plantation, and 
fishing fleet or cannery, Though manned hy 
Filipino dummy officers, these industries are 
in reality financed by monev from Tokvo, 
Osaka, Yokohama, Kobe. “That's why Davao 
has far more Filipiny lawyers than any city 
its sive anywhere in the islands. They incor- 
porate these companies and help them circum- 
vent untiforeign land laws, 

From a purely economic standpoint. this 
was good for the ishinds; Japanese not only 
vrew hemp but bullt ronds, bridges, sawmills, 
They brought in heavy’ 
capital, scientific skill, and managerial talent. 
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Mindanao, on the Read to 


and returned many millions in taxes to the 
island government. All this, of course, is one 
rasin why some Fitipine quislings are 
friendly to Nippanese operations here. 

Sound, practical farm lessons of much value 
to wgriculture in Mindanao have also been 
taught by these enterprising Japs, They 
apent years on costly scientific trial and errir 
at the huge Ohtu Experimental Farm, neat 
Davao, learning what plants could be success- 
fully introduced inte this tland, and how best 
to till and develop them, Flying over this 
achool was a Japanese flag, at the top of the 
pile, On a crossbar beneath, hanging down 
Histeud of being flown in the proper position, 

were the American and Filipino flags! 

miDasto beauty parlors were. crowded when 
the Japs came. Movies and dance halls were 
jammed, taxis whixzed over paved streets, and 
busloads of people rode between Davao and 
the hemp forms and pueblos out the new 
highways towards Cotabato, Zamboanga, Lake 
Lanao, and Surigao, Daily planes tied Davao 
to Manili)and there was good steamer service, 

In early hemp-boom days Davan claimed 
the hivhest standard of living in the Philip- 
nines. Native hemp strippers of me earned 
31 gold an hour, and wild Bagobo tribesmen, 
venturing down to earn some cash from. the 
Jap. overlords, buttoned their garments. with 
10 and 20-centavo silver pieces. 

Davao Province, especially the fields east of 
Mount Apo volcano, highest peak in the 
Fhilippines, boasts vast fertile and largely level 
lands ideal for hemp (aback), corn, coconuts, 
rice, and ramie, the intter a plant whose nber 
is ust in making stevt textiles. 

Abaca, known to world trade as Manila 
hemp, ia green plant and looks like a banana 
stalk, Magellan found Thilippine natives 
wearing clothing of hemp fiber. Now this 
fiber ia mostly used in cordage, [1 ts light, 
(rable, and has great tensile strength, In- 
dispensable to naval and merchant fleets for 
hawsers, it is also mitich used in fishermen’s 
und firemen’s nets, and by builders for swing- 
ing their scaffolds (Plote VIIT). 

Our imports of Manila hemp grew alter 
1820, when Lt. John White, USS, brought 
some sample fiber back to Salem, Massachu- 
seits. Before the war we took, usually, about 
32 percent of the total crop. 

“Christian Filipino” Migration 

But Japs didn't stop with hemp, They 
built roads, sawmills, canneries, and rice mills. 
They took over most fishing. They made dy- 
namite—not that crude explosive the Moris 
take from bat dung, sulphur, and match 
heads—for their bombs. 


Tokyo 533 

In Manila, in 1939, 1 found loyal Filipinos 
alarmed! at this Japanese menace, ‘Po quunter- 
act it, a Government colonizing plan was under 
way, and some 1,000 “Christian Filipino” im- 
migrants # munth were landing at Cotabato 
and Davao, (This phrase, ““Chrrstian Fill- 
pinos,” is-an island term used to distinguish 
between such civilized peaples as Tagalogs and 
Visavans, on the one hand, and the Mohatn- 
medan Moros and pagan tribes on the other.) 

The “New Promised Land” 

Manila editors, urging colonization, named 

Mindanao the “New Promised Land.” They 


said it was to the other islands what: our then 
half-empty Weet was to the United States 75 
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This doesn't mean that till then only a few 


Americans, and the thousands of Japs, were 


the only civilized people on Mindanao. For 
tletades sume rich coustal lands had been 
worked by upper-class Filipings and Spat- 
jards: Vet fear of Moros and lack of roads 


had left much of the interior unexplored. 


Like homesteaders: everywhere, these later 
migrant Filipinos: met with hardship and 
danger. Insect pestis ate up their garcdens, 
Wild hogs in one night often destroyed the 
settlers’ whole corn and sweet potato crops, or 
rooted up gardens from sheer devilment, to 
keep their snouts in form. 

Wild fruits are a prize dish for these. hogs. 
When they hear a mango fall, they rush 
to grab it. Hunters trick them by climb- 
ing a frit tree with a bag of stones and drop 
ping them one at a time. Hearing the thud, 
the hogs rush out to grab the supposed fruit 
anil get shot. 

Once [shot a big boar, which ran under 
some brash and lay dewn. It lay so motion: 
less J thought it was dead. Clad only in 
pants and beets, | lnid down my gun and 
started crawling ‘under the brush to get my 
pirker, Eyes on the pig; | didn't notice a 
hill of giant red ants till [ was right an 
them. Thev swarmed over me and bit, Then 
the boar jumped up and rushed me. Only a 
quick shot fram my companion saved me. 

1 fele as if | might die anvway, first from 
the pain and then from the fever of the ant 
bites. My whole body was covered with biz 
hard welts: | waded inte a swamp, sat down 
in the water, and poulticed my bites with mud, 
the Fillpine's treatment for stings: 

Though « few highways haye been built, 
settlers whe took up land very far from such 
roads can't get their crops to market. 

Since the war, says Frevident Osmefia, Jap 
seizure of all tracks, gos, and bull carts has 
disrupted transportation. Lmports of food 
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have almost ceaserl, Now famine threatens. 

Children in the United States have it so 
easy, they can't even imagine the adventures 
of getting an education in Minar 

Of course, In bie towne like Zambounya and 
Dlavao the schools are, of were, fariy. mod- 
ert. ut these with the one-rown 
COMM erhools of Cotabato Provoice. often 
built only of poles and polm leaves hacked 
irom the jungle with a bolo, 

Aluch of Cotabato Mindanan’s larpest 
Province, a Congolike jungle of marshes and 
y bv slugeish 
streams. Here are only three smallish towns, 
Cotahato, Midsayap, amd Dulawan, 
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chailtinen 
“Christin” settlers 

Te reach school mans 
ponies, ar paritle in dugouts. Ablwave they 
must witch for snukes, Jeeches, and tman- 
eating crocodiles, By 194] some pacun chiefs 
Hac) come tocrtaline the importance of schools, 
In ther cases. if a achoolhouse was built) near 
1 tribal village the whole town would pack up 
an move! 

At the town of Upi is an agricultural high 
school, hitst Guilt by 
chittiren of 
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The krn, which olten bet a wavy “famine-aword” lilade, © the Moro’) universal weepen, Without one 
no man ye renlly dressed, With ome, fanatics have ron amok, ceiling nonbellevers (page 363) 


cager were all other Cotabato people for edu- the English program was translated to them. 


cation that, when the Japanese came, pupils An odd fact about this Upi school t that 
im the Episcopal erhool jl Lip Inciided Do. the Arierican teacher wos: once carariad Ly 
canos, Visavans, Mores, Manobos, Hiluans, the Mors, They were about to kill him when 
Subwnes. Tornbiliz, and others. ther learned, somehow, that he could cook. 


Thouth thetr parenis, members of rival They tned his cooking, enpoyed it,-amd that 
tribes, may haye hated and fought each other, saved nis neck! 


their children in school worked peacenbly to- The lonely fungle teacher's job. fs hard 

gether: enough, saves LI, RK. Famador, & Filling writ- 
The Manobos, In particular, though a hali- ing in the Mindanans Recorder of ren wer, “* fut 

wild tribe, wanted their children educated. life of a school inspector is even we , 

Some twit their own schoolhowse, on conct- schools may he three or four ree jungle 





Liew thet teaches be sent. Parent Manobos, travel a apart. No toids, m0 
erst | in their best tribal finery, came on spectors ride on pock bulls, carrying gun, bolo, 
Hild Health [a ay aun! hstened closely when Mosquito met, blankets. and cooking utensils. 
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od Spanish stronghold on Bimdanioe, Ameridn soldsers loved Zamboang 
voor brekiest of a tree.” Pilipino solibers traming in Culiiomim for ther homecomine 
poh, “Dhon’t you go, oh, dont you mo te Zamboahes, where you may | 


lorged were darling faraway.’ 


Mindanas, on the Road to Tokyo 


Along wild-pig trails the only sound the in- 
spector hears is the clank-clank of his coffee- 
pat and skillet knocking together on the pack- 
caddie. or the cries of birds and snorts of 
wild hogs. When it rains he must build a 
shelter of banana leaves and keep a smoky 
fire going under this shelter to scire awny 
pythons and crocodiles, 

Primitive and scattered as they are, says 
reoitee Osmefia, these schools have been 

i prime force in tempering the hostility and 
tarning the wild ways of the. pagan tribes. 


The Way Japs Treat the Filtpmos 


Except that their ay are shut off, these 
interior homesteaders feel Jap sppiressicn ut 
slightly, As for the pogans, w the Jape 
got too nough on them they simply withdrew 
farther into the hilts. 

But in towns and coustal regions the heel 
of the Nip is hard, 

Hy giving them #+called “Independence,” 
Japan gecks to prove to Filipinos that her aime 
are purely altruistic, 

“We are doing our ulmesi to drive out 
American thought,” said one Jap military 
min, dn the air from Manila, In other inter- 
cepted broadcasts frequett reference is made 
to “the need to stamp out-evil concepts of 
Americanism” and to replace them with the 
‘spiritual’ values of Japrn. 

Streets, signboards, ships, etc., have been 
rechristened with Japanese nama. All Ameri- 
con tunes aré forbidden: people are hot even 
lowed to play records of American music. 





Te arouse hostility against us, the Japs: 


harp on our past “nuithless exploitation,” or 
insist we have a racial prejudice against all 
orientalis. [noone brotrleast from Manila a 
speaker said, “Filipinos mist lear the Jap 
Larges ane gain more kopwledge at Japa- 
nese art, sclence, and social breeding.” 

In Mindanao native dialects are permitted, 
but looked on as seoonlary tongues, 

From Japan come a sel of 22 textbooks, 
published for use in southern occupied areas, 
Jap teachers are sent to spread the Nipponese 
tonwue, a5 well-as the history and literature 
ol Japan. 


Filipino =youth organizations are being 


shaped to Japanese pattern. Filipino Inds 
have been sent to Japan for training: Among 
these were sons.of puppet leaders such as 
Jorge B. Vargas and José P. Laurel, The 
hatter is the puppet president, 

These words from the islands have also 
been picked out of the air: “Priests and min- 
isters of all religious orders must help in Jap 
paciication.”” Later the poppet government 
directed al! priests to explain to their Mocks, 
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in every sermon and by every means in their 
power, the merits of Japan's plan for the 
“Greater Fast Asia Co-Prosperity Sphere.” 
On_ Mindanao in 1939, more thin 1,000 
was, mexatly hemp-field workers from 
Japan's Nansei Islands | ‘Ryukyu Retto), were 


killed with knives by Christian and pagan 


Filipines, Some heads were carriel off! 
These Okinowas had been brought in by the 
Japanese Government -and encouraged to 
marry Mindanao women in order to extend 


Japanese holelings. 
In gaining these ends, a5 the Japanese con- 


sul at Davao well knew, many of the eoolie- 


class ‘Okinawas would inevitably be killed. 
But the rulers of Japan and its diplomats are 
aristocrats: to them the death of a few hun- 
dred lowly coolies meant nothing. It was a 
trivial sacrifice, to gain additional hemp lands 
on Mindanas, 


A Geologist'’s Happy Hunting Ground 

In the geographic past this ishind was tied 
on the north to Luzon, Samar, and Leyte, 
and on the southwest with Borneo. Emer- 
gener, geologically, was quite recent. Even 
vet Mindanao i really a series of separate 
blocks, like uw jitsiw puzzle, Some of its 
blocks are still sinking and others are rising. 

Earthquakes occur, Only 50 miles aff the 


east coast of Mindianad lies the geal th great- 


est known ocean deep. [it is nearly 7 miles 
to the bottom. It's the deepest known spot 
in that whole long, marrow ocean trough which 
borders the past shore of the Philippine group, 

Tn northeast Alindanan, geologists say, you 
may hear an ‘earthquake: befure you feel it. 
It may sound like the rumble of a mountain 
thunderstorm. Severe shocks, felt. on the sur- 
face, are seldom noticed by miners working 
undererounel, 

Dr. George Kemmer, long with the U.S. 
Hureau of Mines, walked, climbed; and part 
dled through hundreds of Mindanas jungie 
Miles: both os prospector and os operator of 
com] mines for the Uhilippine Government, he 
came to know much of this island's geolowy. 

“We know now,” says Dr, Kemmer, “that 
Mindanao has enormous iron and gold re- 
sources, When the great Philippine gold boom 
started in 1935 and these islands became one 
of the world's lending producers, prospectors 
flocked to Mindanao, 

“Gold seekers came from the United States, 
from Canada, Japan, and Australia, Some 
are now dead, interned, or in hiding. 

"By 1941 excitement was intense, It was 
like Klondike days. When the Japs came, 
the gold district in northeast Surigao was 
producing around $700,000 a month, though 


Li 
Pte 











Bou Constrictor Skin? Na! 


The Goordeur 


The National Geographic Magazine 





Bait Punegrapte Po adler Baterrte 


A Sheet of Newly Made Mindanao Rubber 


Tire and Kubber Company lov 600.000 trees when Jipan took Zamboanga. 


ite American 


divine were interme! (page 244). 


the island a¢ a whele had not been even Super= 
Pactea lly rust ec ter, 

“A gold mine - map ol the western Pacific 
would show proxlucing mines working here 
ind there from Luzon south to New Guime: 
anc Australia, 

“Myo own work, and that of others, showed 
that gold jode and placer mining here dates 
back centuries, tn fact, tnoet of the modern 
mines are simply old or ‘nelic’ mines, first 
worked jong aga. 





Ctuncse (ince Due Mindanao’s Gold 


“Some gbandaned underground workings 
we fownd show that the early Chinese miners 
usedl imetheds, such d& stope and fll, which 
We accidentals Today regard us Lad rage tardy 
ric er | 

Tou get drinking water, the pioneer Chi- 
nese Planted rattans about their mines: these 
they simply cut, and sucked pood water out of 
the vines, Its a curious fact that modern 
prospectors, looking in the hills for old mine 


workings, offen find them by first locating 
SUCH pitches of breunspliacited mittens.” 

Karly peitery thas been found in these old 
mines. San of it dates from the Sung 
dynasty. Most prized pieces to collectors are 
the celacon, | delicate Sree variety, 

Tacer gold from the Tugunan River was 
prized by Chinese because of its peculiar vel 
low shade and easy workability. When Amer 
icans had to flee, these placer mines were be- 
ing worked again. Clean-up time was always 
full of Surprises. 

In one batch of stream material washed out 
there was obtained, besides: the gold, ancient 
native earrings, old Spanish jewelry, musket 
balls, nails, mercury globules, anc even metal 
links from & miners modern zipper shirt— 
proving that gold seekers have worked along 
the Tuyunan for many veurs. 

“Aiter a flood in the Agusan River,” aces 
Dr, Kemmer, “a golden Bodthisattya of Java- 
nese workmanship was found near the hamlet 
of Esperanza: it dates from the 13th or 16th 


Mindanaa, fi tht 


f 


Road ta Tokyo SO2 


we eS. J 


— 2A | Re, 





With As ond Crosseut Saw, Lomberjucks Fell o Forest Giont in Davao Province 

lottone de one af the native nares for this tree, which may reach 140 feet in height. A resinvus oil, useful 

biacrradrca! deny arnithing, and: calking, is. callecie! by chopping a dripping qivily into the trink, Les 
fecay enter the wound, timbenng should follow tapping, Yellowish heurtwoud @ used for comstruchion, 


century. Thos colden figure ix now on exhibit 
in the Room of the Chicago Natural 
History Museum, 

Besides gold, careful surveys show 1,000-- 
CR OC iron ore an Sight, im the 
Surigao Province demesits, to places this ore 
reaches about 9O leet in depth and when dm 
it assays around 30: percent irom. (Plate VI}. 

When wewed from out at sea, this reddish 
vering the landscape from lowlands 
to mountain slopes, presente a sinking afi- 
7 The scar! 

Irernsre Perins. 
One percent nickel 
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ariel Cy Peer EEL ; 
war some Suritao chrome dleposits were being 
Yawila steel mills 

i hie Jap before the war, were taking Tati 
from some of the other Philippine ishunds 
at the mite of nearly £192,000 tons 
Dhis Jinn iron ofe con 


mined with power shovels, and good 
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are neat. To the west, on the Agus River 


which flows out of Lake Lanao, i a wuater- 
power site of enormous possibilities. in abywt 
274 miles the water falls some 7.700 
Ene ineerine SLT YR YS shi of) DLL ot 7 a 


Lit at NOrSo) awe! Can Tu ali eal 


feet. 


a i} at re. 


Hefore the Pacihe war the Philippite Goy- 


emiment had plans for building a dam and 
: ge Pos ae 1 ris a) 
powerbouse fere und using the current to 


work the icon Hepesite. ie 
stheiters, eilitl Lt titke nitrate trom i hie vif 


for feecled 


Surge OBETALe 


lertilizers. 
Scorpions in Your Shoes 


White men who div gold, saw lumber. or 
farm in Mindanad face some strange and un- 
expected odds, 

American exiles I've talked with sa | 

| to crocodiles killing 
their workers, of Lo crazed 
their heads and run amok with a owavy-bladed 
kris, swearing to die killing Christians and thus 


never Vel have Fol LIE 


\lorts who <hive 
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A Garden Hoe Reveals a 12-foot Coal Sean a natives 


Ps is the Lumbog open pit in 


largely todeveloped. 


get a ride up to heaven on a white horse, to 
dwell with Allah, 

TOU ret wed one old-timer 
said, “even to deadly little green tree vipers. 
You calmly smack any big centipede that 
SMHS AbUUL your shower, and you habitually 
shike your shoes, belore you dress, to stam- 
pede any lurking scorpion, 

“Tt fzands want to flv, or tf wild men want 
to éat bats and pythons, that’s OK. and you 
soon learn to-sleep in camp. despite red deer 
that bark all night, like doar, 

“Bot a for these mimetic insects, 2 science 
calls them, they re always a surprise. We've 
got o walking stick on Mindanao that may 
crow to 18 inches, including its lees. and it 
look= exactly like an old stick af 
Others are shaped antl colored so much like 
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Aamhonhica district, 


The National Geographic Magazine 


leaves of the tree they 
live on that vou con't 
tell ‘em trom thie 
lvaves imtll they sturt 
crawling: But the 
crocs—thevy re miun- 
cuting deville?" 


Plentiful Groendiles 
Are a Menace 

In the streams about 
Cotabata crocodiles are 
30 cuingerous that 
women and children, to 
wreh clothes andl bathe. 
Mmuet io so Cetin puai- 
Ing fences built on the 
Waters edge: so plenti- 
il are they here that a 
Cotahato dealer, in 
1939, shipped 3,000 
salies] hides to New 
York 

Known scientificall, 
a Crocudvins porasus, 
this reptile lives ih 
aurgish streams: it 
cruwis alone the coms 
from one river mouth 
In another, and often 
appears to lie im am: 
bush at some point fre- 
quented by human 





Lretarnges, 

Crocs lurk near rivet 
vilazes. in Minedanan 
and Kill people, just a: 
bigers ot nieht devour 
who venture 
cecal je «@UtSide their villages in 

parts Gl indian. Ly 

ing 1941 three Minda- 

nao employees of the National Development 

Company were killed of badly wounded by 
crocodibes, 

“One of my men, helping build a ferry, 
says the geologist Dr, George Kemmer (page 
S61), “was told to take 2 canoe and cross 
the river to get a cerium tool. He disobeyed 
nod = ostarted to swim. -Halfway 
a croc grabbed him, | heard him vell, saw 
the commotion, but the reptile dragged him 
Lue, 

Another naght my paymaster, woking from 
the howe down to the beach. wae seized] 
Though @ stout, heavy-sel man, the croc had 
him by one thigh and started dragging him 
out to sea. We heard his vells, grabbed cons 
ara! lashlights, and, accompanied by his wife. 
ran down to the waters edge. We could see 
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Ono Plank Road a Hardwood ‘Titan Started Its Lond Journey to the TL. 5S. A, 


SeSET Winco = woods pee tw board thee are wed tor hens. other ll tlie eBrve as heb-nmet fous, 


Striving (or Hen, some treet =rctich 750 ioe irom CA oa fhoare \ fuze 56) 
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Moro Schoolgirls Learn tw Read, as Well as to Sing and Dance 


Caurhters of wealthy Lake Lanao lamilie wear cok!) coins ae bloger buthams, As Maslegns, they must dress 
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First He Narcotmes Fish, Then He 


His lett band bolde o plant whose crushed, dried 
tloe in Ue pom], As Gah flmat to the 


Lv hate, they revive 


the min and big reptile foundering in the 
Water, but were afraid to shoot, lest we hit 
Our PAViMaster, 

''Stick vour thumbs in his eves! Gouge 
he eves!’ Tt wae the victim’s plocky 
wile who yelled this wise advice, The pay- 
master Was dble to squirm abit and de just 
that, end the cme drooped him. But he was 
hadly chewed up when we fished him out and 
he spent three months in a hospital, 

ne LO-year-old Mora boy, son of a-chief, 
Walking beside our étream with two elderly 
ruardians, was vrabbe! from ambush lv a 
WCVLarege Tbe reotile first struck 
him with tts curled taal. ‘This is the way they 
strike on land, forming a C with their tails at 
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lnocks 


lr this Case the ber y Pot 

a glancing blow, so only 

one of hes tits went 

into the reptile’s 
mouth 
‘Instantly the twa 

oll Moro guardinns 

grabbed the bows feet 

anid strume lind Lo pul 
him loose. Failing, one 

AToro took his thin- 

edited fervunr and 

chopped at the croco- 
dile's ered, forcing him 
to relewse the dad's arm, 
which was by now only 

a bare, dangling bone, 

“They brought th 
bey Into my office and 
nid him on my desk 

He eas CLS popes. I 

dent him to cir first-aid 

pro e, called the dociee 
and the boy's father. 
Lmputation whe 
lmperative, but the 
lather wouldnt consent 

unless the mother did. 

onl she was in a’ vil 

lage eight miles away. 

We had to fan fies pnd 

Wait for her! When 

che come she said, ‘No, 

['d rather my 

should die than live a 

aertving  Ofe-irmerl Tmt, 

Ti taken “T oargued. If told 
her that in the future 
people wold point cut 

her one-armed son a3 the brave boy who fought 

a crocodile: and so she consented. Her 

Bot well.’ 
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Wonders of the Island Farests 


“About 82 percent of Mindanao is covered 
with forests, including some of the finest our 
fog ever flew Arthur F 
Fischer, once direttor of the Phihppine Eu. 
rea of Forestry une for VEGrS fh oricacher in 
the protection nd wiser use of the trees of 
these istaneds. 

Biegest predominating Mindanao trees are 
of the ¢dipterocarps family,” he told me 
They frequently stand from tO to 20) feet 
high; those in canyon floors, reaching up fo 
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Wlindsnao, on the 


LUTE ee ltt, Mi MELA 
250 feet in heiht 


"To this sametamil 


belong the loan and 
tanguile, both com 
monly known as “Phil 
Ippine. mahorny’ sie 
popithir in. the United 
Stites for use in bur 
= Tata HLOoTe ie lures “atic! 


in Planking for boats 
Wn Pleasure crit, 
‘SUITE LATTA (PR ere 
carpus) one other trees 
here bear purple and 
vellow flowers.” 
Woods of rare beauty 
ore prized by Atboras 
ior miuking fancy Kris 


and barong handles, 
The wood of the ka- 


muni tree akin fe ci 
rus, takes a finish like 
mottled ald ivary. ‘The 
ena tec] of ebony 
tnd camugon hove pat- 
tems strenked with 
pink, purple, and black, 

(hiher woods are 
hutd they are used Tor 
comwheels, bearings, 
ond wedees (pages 503 
335}. 

Fish traps are made 
Irom {forest wines: rat 
fan foes tte furniture: 
cutch, of [rom 
mrove bork goes 
tannins utes, 
From these rich forests 
come olso wyme, wild 
rubber, cinnanwn barks, 
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(lost wax! 


lvewords. @tc. aoclay mold, melts the 
Gloriows orchids 

sarees brilbant pattems against solid forest 
Teens. Hunting them has heen a profitable 


business 
Colne! Fischer was especially [interested in 
the Alindanio quinine plantation. It stands 
mn the Bukwinon Province hills, west of Malay- 
bilaw town, on slopes from 4/000 te 6,000 feet 
ahove sea level. Cinchona bark for making 
quinine wits veri cul when the [aps came. 
From this uttation in 1937 Colonel 
Fischer eouahe 1,500,000 sees to the United 
States. Youmw trees from these seeda now 
prow in parte of Latin America. 
In IV42, under Japanese hire, 
Colinel Fiecher got away with vel 


lot these Impxirtint seeds. They 
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swordsmen. Hie blide waa obtained 
theirs: Eells weee fashioned bw thy 
makes a wae tote], covers of owith 


Wheat Bones with-maniten metal 


re ee 


acese The tribe 


wax, opel fills the 


reached the Govermmnent's farm laboratory at 
Beltsville, Marvland (page 574). 

Thus quinine, like Hevea rubber, also used 
Mindanag as a deopingstone to eet from the 
Netherlands Indiex heck to the Western Hemi- 
Sp nitre, its oruinal home, 


Some. Wild People Lived in Trees 


Pigans bere look with superstition on cer- 
tain trees, If a tree has a strangler fig yine 
growing wp [he wild) people wall mot sleep 
under it, perhaps becatise snakes 
irequent these vines. Eotting wood of a tree 
choked to death by the fie mivy emit a 
phosphorescent glow (p. 571), and some na- 
tives look on such o tree as the abode al =pirits, 





1 
a =H ao 
iM som FLAS 


Vines 


‘PRE Ase COAT] DP RT paynmal ey Oey (arrnts PAPI TYE CTA APY Oa] YO Wa jrartearniy Spee) 


Laypey Ching 44 HM Ee Pereit if TLE] Ee, | " pL | ty ‘AMG PLE UTPPLE IT a eh Lech i api) peat] el pwr’) COLE PYLE A: a 


a ail 
oe ee 
i 
La: ie| 


Fi 
| 


ory 





ov LGR Eft puerta ot [airat] PiLTam bhai Talo yy ayy bstiyete baide] tito Pata) © a uate ay | per ipHepeperkee inutile (ae RAIN Tos 2311) f 
WIENS C1074 PU SISUIRSIG Wises PAOD soqinpy snoiondy «+ nitieoqumy 





OAT Te Lu foo) don ay) PANY pie sy] BO Ry, | OE Fs] Ey) Al SOS Ge Ly Et Mano ey Fey Spa) pains yop et 
JO) SpE ep. aE PRT orig Wey Caompl aLoye oLTepiy e CaoTwEy Sreepy jag. Pasnew unduly way Paya Go StoypyEN Pe yor Oy Pamoge apm edly’ 


ADpPO] SUIn}, WON A, Ul sory ‘saydiulnaul,) jo, PaXog Pun “PAWN | "Paansnayy "Poy spunyy PpIny aso yy MOY Yay Sty], 


Se Lag) Med Ll | ie HERAT ai 








The National Geographic Magazine 


‘s = oe 


~ eins, Cal 





. 8. Any AlF Ceres Offisial 


Shaky Bridges Conneet Nipa Puts; Outriggers Tie Up ot Kitchen Doors 


Fish trape are droppedl from tr shacks 
feet above the willage. | 
af its abid-timers never verture beyond if 


Qnce the Mandava tribe lived m_ tree 
houses. Some took their dogs and chickens up 
there at night. Then they would pull up their 
ladder so no enemies could reach them, Ene- 
mies used to shoot flaming srrows up on the 
thatched roofs to: set them afire; then, as the 
family scrambled down, they were killed, 

The spread of Jaw ane. order under Ameri- 
can rule had about ended these tribal raids: 
In recent years most of the Mandiva had 
moved down ta the ground, buile little huts 
there, and gone to farming, 

Native farmers burn off scars in the forests 
to make cleured fields for crops, 

Known there as catigts, these scars are 
plainly seen as you Ay over, in this “cam- 
ginning” the people first ring the trees, let them 
dry, then tire the brush, and thus.clear land for 
rice, corm, sweet potatoes, and other crop. 
Having so plows or work: animuals,; they till 
with only a sharp stick. 

Soun the tenacious topon grass 20 €n- 


The pilot-photegrapher could detect the odor of nah. 100 
His sir view shows a section of jolo, capital of Jolo Leland, Sulu Archipelago. Some 
Bigeer bowses 


“eptiwn bave tin mats 


croaches on the cleared patch that the people 
fharndon it and move on to another site, Cattle 
owners fire the copon grass, too, a8 our people 
do in parts of Florida and Alabama, to im- 
prove grazie. Covdn grass is the Alindanan 
farmer's enemy! in it also breeds the horde 
of locusts that now and then swarm over the 
country, eating up gardens and field crops. 


More Monkeys Than People 


More monkeys than people live in parts of 
Mindanao. 

Monkeys often raid the fruit trees and 
wardens. While hunting, I came to 4 village 
where more than 500 monkeys were digging 
and eating in the sweet-potato patches, The 
little town wes empty of all human beings. 
[learned later that the men and boys had gone 
carly that moming to work in distant tohacco 
fields, and the women, left alone, had Ged im 
panic before this army of chattering monkeys. 

The nimble, tricky mongoose always amuse! 
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Like Preshly Laid Ega@a of ee Birds, 


There Fillplinns da pieeewnrk on a Jananrse plent 
the overseor’s platform im the upper left, "alle 
nice, if ie Lt, epi fn 


cuzy about 
He's 
ensily 


me, He kills snokes and tas 
mipeva 2s your cat is about catnip. 
qiay to catch, with papaya bait, and 
tamed, 

Alost coniou little beast bere to me iG a 
ler, Tarsius corinne us, gua to monkeys, 
Orie of the most ancient of living primates, he 
has relatives in other parts of F the Far Exst. 
eis arporesl and nocturmal, 
With a long, furry tail and 
he is slept i uel. Living mostly in 
low trees and rotten stumps, he eats ¢ribs anid 
I 


HUIhoOUS oes, 


Hii 

Irest coe kroaches, Tips of his finger 

oes are pads, which work jike suction 
I fim! Libs. 

‘My Work as a2 st tock rv 
and high [ caks of the a where few other 
lorelgners have to go, Remmer told me 

ifter you lenve the rain i? rest, climbing up 
you hit the mossy forest, and on top af the 
highest elevations, you enter the 

This ts indeed often a farvland, 
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Shelled Coconuts Drop on a 
mntution 
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‘loving Belt 


near Davao, A pair of Japarede fh 
and packing, the nuts wsuully went mio Ams 


TIE 


where stinshine filters down throurh 
net of dwarfed ond stunted! hordwood 
No human bemgs live up here.” 

es appearance, the focrs 
ni the: rain and press 3 re olten surpris- 
ingly chan anid Ope, And they Con Cae TaSsCi-= 
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Aglow with Lumens Biottoans 


mt buntr ie atier 
hich hang irom tbe 
achuallhy plow, 
tubes, AL tints even the 
ves, Orchids, and the ground itseli 
probably irom some fungus growth, 
e cut these luminous rattans 
lorest trail markers: AS 


Lhe plants is Kept moist, 


SST! See Wires nighitall, 
The rath 
canopy of tr 
unkke mean 


trunks, let 


ricruAr 


ans ani eae k WW 


ectops may rot 


[Tee 


ite ok 


Prospectors 
and used them as 
long? as the surtace of 
they will glow, 

‘To keep out of trouble,” said Dr 
“and to get guides and lahat r 
throweh wilder parts af Mindanay, geological 
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Here Eur, Not Eye, Absorbs the Day's News 


Hiagaile met deel bots ‘lis 
Oo) ther core 


parties mart make friends with the pagans, 
of whom there must be 200000 

Thoth written vears ogo, T think Dean 
(, Worcester’s studies of these people ore still 
the best ever printed,” 

To us, the Manobos were particularly use- 
ful: they're good blacksmiths. They make 
excellent boloe and spars 

They also make a stringed instrament, with 
guitarlike-frets, often shaped like a crocodile, 
which takes o lot of skill in playing, Theis 
lemends say they came from China, long ago, 
to work. in gold mines; maybe so, They re 
etill good miurters, 

“In the northern Diuatn Mountain region | 
saw much of the Mamantias, a well-developed 
people of Negrito stock. ‘They live on camo- 
fs (a mealy type of sweet potato), deer, and 





tory small objects in the «peli 
Howie, this dolivery was the comiiromin’s iiee 


Wit put meat, Some 
of their huts f saw were 
lined with boar skulls. 
Hecause af tribal 
fwhis, the Maman: 
are fast ciminmshing: 
men are already -so 
tearce that some his 
hands have eight 
wives, 

About Diewne Grult 
live the simple pogon 
Hagocies, Alany of 
Cherri have wirked| Cf | 
the Arserican plonta- 
liens in recent years. 
But they don't like 
Jans, and therefore 
ie bag qquil the hemp 
country for the hills. 
In the last few years 
they re credited with 
having removed hun- 
dreds of Japanese 
heels! 

For work on Ameri- 
can plantations, in saw- 
mills pnd mines, labor 
supply comes chiefly, 
hiwever, from the 
400.000 Mohammedan 
ATores: and from the 
L.240,000 thretmn 
Filipinos, many a 
whom are descendants 
di Luzon und Visayan 
immigrants who. came 
here in Spanish times 

On his hus ridesacross 
Slindanao, guorcedl 
hy the Constabulary, 
Hur photographer _[oe 
Roberts savs that in places monkeys were as 
thick as jack rabbits at sundown along an Ari- 
FonA ranech reac, 

Cooked with a “New England boiled din: 
net, 2foro style, joe pot a big green banana 
in place of carrots 
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A Mora boy who toted Joe's camera Cases 
was named Pershing. Joe wassstonished when 
a Jolo youth walked up and sau! “Tm Abdura: 
haman Ali, champion swimmer, | was in the 
Olvmpic Games in Los Angeles.” 

*Ser, by Lean f Wurmsier, in. the NATAL 
Grok APHIS Marazixeg, “Non-Cliristian Peoples of 
the Philipetie Istands.” November, 1914: "“Head- 
hunters of Nivthern Lice,” Segqeiplier, 1912 :-and 
“Field Spor Among the Wid Men of Northern 
Luzon,” Mirch, itt, 
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“Cn the lone bus ride 
from Cotabato acres 
to Davao,” saves Keb- 
‘we saw few 
houses, except near the 
streams, where «often 
we had to use o cable 
ierry, Through some 
swampy &ireiches we 
rive over corduroy 
road. In spite of all 
the wild, woimbabited 
country, af one ferry 
creasing Was @ sign 
board reading “Expert 
Clock aml Watch Ke- 
Pairing. 

“When the bus 
was too crowded, it 
woultin t stop for Ate 
Trot who stood whiting 
beside the road. To 
pel even, Moroz at one 
village, after. they'd 
been ieft to walk, hid-a 
board with nails in it 
uncer some: leaves on 
the road and punc- 
tured the tiret of the 
next bux that tned to 
run past them!” 

This Moro spirit is 
unbroken, New cTnyves, 
shown to Koberts, 
marked. the snul where 
the Constabulary had 
just hac a brash with 
the Adoslems., = 

To own a gun is the 
Moro’s big ambition, 
one, he even 
cigs up the small water 
pipes on American 
premises, steals the pipe, and uses it for mak- 
Ing gun barrels! 

in the bamboo palace of the Sultan of Sulu, 
near Jolo, Roberts had his camera all sot for 
a color alert. 


erts, 


; A. joint of iat 
bo get 
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Suddenly a lee of bis tripod 
slid throtwh a crack in the bambon floor, and 


the Sultan and all the courtiers leaned wp to 


help grab it! At first the old Sultan refused 
to pose, but when be was told Roberts had 
come 9.000 miles from Washington, 1). ., he 
agreed. Meanwhile, he and his priests smoked 


all of Roberts’ cigarettes! 
“Natives Pray for Americans’ Return 


At one village on Lake Lanao, 
watched the Moros making brass gongs and 


platters (page 559), 
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Hodgobo Women Stron This Tnstrument in Guiter Fashion 
i 


fot tts coumbnge bot ct lind Seven atrlnes, a 
litth: shill Hagobos have few tunee, Thi 


infliueiee. 

At Dansalan, chief Inke town, the parts 
halted attlamp Keithley, named Toran Ameri 
can Army hero slain furty vears ago. Bir 
trees shace its: lakeside porade ground. Here 
what was ance an officers’ club % now & rest- 
house. Today it houses Japs, 

[t rained all night when Roberts was there: 
gnc. the Sidims: beat their gongs all tient, 
Dnt Mors have. omproved 
farms and substantial bowses, decorated with 
carved and punted woud (Plate VIIL) 

‘When the Japs fret invaded Mindanan.” | 
was told by President Osmena, “they treated 
CVT pede With great crueiy Phen local 
commenters were changed sted a i 
soiter policy resulted 


SOmeyw nat 
“The enemy sim here, a4 
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Windunas Cinchons Seedlings Tell a Tale of Malarce Batlle on Two Continents 
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Impose their culture on us; they soon learned = divisions were brought from Manchurin, But 
they could not do this by cruelty since the Japs setzed all trucks, boats, gn 
Prom all reports we gel, most Mindanao gasoline, transportation has so lirpken down 
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risoners Of war fond intermeés, are now in eastern Mindanao: thie industry, likewtse 
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that Mors, armed by the Jans, went over in American-cwned Del Monte pineapple planta 


large numbers to guerrilla bands still in the tion, So many pineapples were rotting there 

Alls. We now. too. that the enemy destiroved ur hPa fields that the aie woe filled with thi 

all the American-owned property they could smell. We found it easier to get pineapple 

incl sent shiploads of metal, lumber, machin- jue than to get a drink of wate 

ery, ainda) goods to Japan We all pray for the early return of Ameri- 
More and more Japs continue to arrive In. can soldiers. That will be a big day in Philip 
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Coffee Is King in El Salvador 


By Lis Magnes 


With Mustrations from Photographs by the Auther 


MOFFEE, their “grain of gold,” looms: 


large in the daily fife af the people of 
El Salvador. A rise or fall in the mar- 
be. ake of the fragrant bean makes front- 
paige news in the Republic: the humble boot- 
black in San Salvador talks coffee “shop with 
the knowing air of a planter, 
Salvadorans do not quibble about their most 
famous national product; postage 
the Republic bear the legend, “The coffee of 
E] Salvador is the best in the world,” 
Though the tiny country has the densest pop- 


ulation of mainland North and South Amer- - 


ica, 65 Coffee trees grow for every inhabitant. 
And EI] Salvador, like Munhattan, js crimped 
for space, ‘Lack of horizontal growing room 
has forced plantations to expand vertically, 
atid the flanks of dead and quiescent voleanses 
are planted to the limit of cultivation, The 
best coffee thrives in the altitude ond ocid 
ash soil of the mountainsides. 
“Farniing of one kind or another is our 
chief occupation,” a Salvadoran told me. 
“Our lands are fertile, but we have about 
1,830,000 people—139 to the square mile. 
So many of as live in such littl room that 
we have to scramble to make a living 
This partly explams why Salvadorans have 
so much energy and industry 


Their enterprise manifests itself in many 


ways, Notable in a country with mountsin- 
aus terrain is the network of first-class paved 
roads that virtually covers the country. 
Violidud, meaning the public rouds system, is 
a word you see and hear often in El Salvador. 

The Salvadoran portion of the Pan Ameri- 
can Highway, except for a short stretch from 
the city of San Miguel to the Honduras fron- 
tier, is paved from ane end of the country to 
the other (Plates VIIT and MXIT). 

E] Salvador is the only Central American 
republic without an Atlantic coastline. ‘The 
west side of the Central American isthmus 
Swings est at this point, and El Salvador 
runs approximately east and west, with the 
Facific to the south (map, page 580 }. 

Like Nicaragua,” El Salvador straddles the 
cham of Central American volcanoes that ends 
in Panama, only to reappear on the South 
American Continent as the mighty Andes. 
But in El Salvador the cordillera runs clase to 
the Pacific. 

In the mountains near the coast lies San 
Salvador, the capital, at 2.250 feet. Its 


stamps of 


manv-storied buildings, cool climate, and pine- 
planted parks give it more wn air of a north- 


ém city than one of the Tropics (page 578). 


Laboratories for Coffee Study 

The coffee planters of the Republic have an 
nxsocintion, the Asectuciin. Cafetalera de El 
Sufoador, that maintains experimental planta- 
tions and laboratories in Santa Techi, 7 miles 
from the cupital (page 582). 

High on a hill overlooking the drowsy colo- 
nial town, a magnificent building houses lab- 
oratories Where cofiee is stidied in all its 
aspects, In adjacent plantations expert 
experiment with soils, fertilizers, nnd cross- 
breeding. 

White-smocked chemists who showed me 
through a shining laboratory offered me a 
beaker of dry white wine. 

“Like it?” they asked. 

“Yes,” I said. “Local grape?” 

The chemist smiled, “Very much so. We 
make it from the pulp of the coffee bean.” 

That same day 1 tasted a liqueur made from 
coffee beans, saw sheets of plastic made by 
pressing vellumlike sheaths of the coffee bean 
with binders, and ‘even sniffed perfume ex- 
tracted) from sweet-scented cofiee blossoms. 

“Of course,” my guide went on to say, 
“these are merely experiments. Our real work 
here lice in the improvement of the strain and 
increase of yield, among other things, 

“We try to guide the planters:in scientific 
methods. In fact, so well have we instilled 
the progressive spirit that even o small coun- 
try Planter will solemnly pick up a handful 
of his soil and ask, ‘What pH has this?'” 

The pH stands for acid-alkalinity con- 
tent: technicians test soll with litmus paper 
to determine its suitability for coffee plant- 
ing, then measure its PA degree. Soil rather 
on the acid side (pH 6) gives best results. 

Planters here seem not to have the tradition- 
al conservative attitude of farmers. Rather, 
they come to the experts soeking advice, anx- 
ious to keep their methods abreast of the latest 
chscoveries. 

This is one reason why Salvadoran coffee ac- 
cuples such o high place in the world market. 
Yet, as sometimes with oranges in California, 
the best of the national product is hard to 

*Sec. in the Nattowan (GipouaarE in: Magar, “A 
Land of Lakes and Voleanoes,” by Lats Sasdent: An 


gust. 244. ond “Army Engineer Explores Nicarugun.” 
by Li Col, Ban L. Sultan, May, 125], 
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Tortilos Are Produced in Mass to Feed Hlungry Coofiee Pickers 
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The technician briefly summarized the idea] 


comeclit HT OF CONE CLIT, 


First.” he said. “coffee needs shade: which 
is Turnished by trees. Second, altitude, from 
od to 4500 feet. Again, as we hove seen, 


sieniliy ach, moctt soll; finally, well-dis 
tributed rains and protection from high wind.’ 

so well have El Salvactor planters succeeded 
in meeting these conditions that their coffes 
trees: look like exhibition plants, At harvest 
lime, near Christmas, | caw several trees that 


had literally broken under the weicht of fruit 
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Frocmed trees 
ornamental plants 
laden tree 
and shining ced betties glirstens in the mottled 
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hehi beneath the shude trees. 


Phinters jove their cofiee. They talk it, live 
it, and drink it. 

Those fellows have interest in nothme but 
Friwitg collee,” Lhe cCary ol the Associa 
tron Sead, They dont care cwalities 
or auything else; All they want i to be left 
alone to grow and pamper their beloved coffee 


In peace,” 


iy el 
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On one plantation | sow some old coffee 
trees that had trunks: nearly elzht inches in 
diameter, lo my surprise | jéarnecl| that the 


heavy, White, ind tinegrimed, takes 
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Defective Beans Are Gulled from the Good on an Endless Helt at El Malin 
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Thik rill) th Santa Ata @& the of the woftid ithest Here women Pick out infer leone ond torcige 

mutter before the coffee is boegedl for export Phe endless belt stops peniedically,- then moves an, bringing a 
hw fot inte posiian. El Salvaders bet coffee, colled Mielgcara, come: from this mill 


a hi¢h polich and is used to make ash trays, nearly five million cups of coffee! ( Plate 1), 

book ends anc other small articles that acorn Barefooted workmen with wooden rukes 

Hin Prowers Rone nish ond oulled the coffer into turrows 

A Mammoth Coffee Mill paraltel ath ene sh i of the sun, 80 that little 
remained in shadow 

On the Pan American Hithway,48 miles bv Coflee arrived at El Moline by train, auto 

road northwest of San Salvador, i¢ Santa Ana, truck, and oxcart (Plate 1). Nicht and day 


seccrne city of the Riepellic lt hae tmarrawer 3 6oclumnne the hanted 24eon, whith i4§ at its 


reets. older houses, ih a quieter atmos- height about Christmictime, streams of 
phere than the capital The city isthe cen- the red berries: pour into the by receiving 
ter of a laree cofiee-growime area. and here | 3 bins 


visite] El Molino, a tremendous coffee mill Mir. Alonso Alvarex explained the process 

that processes millions of pours of coflee each to me. (The Alvarez family, proprietors of 

seisenn El Mong, includes seven members of the 
We Still had coffee rationing in the United National Geographic Society. } 

States when | visited El Molino, but here “It takes hve pounds of the bermtes, ms you 

mM an enenmeus concrete drying floor [ see them here, to make one pound of proc- 

saw L200,000 pounds of the eray-trcen essed coffee, coffee “in-wold,’ as we sav,” said 


et: spore) in the sun—entugh to make Don Alfonse, “On Jeavine these bins, the 
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Lacking un Atlantic Coastline, Tiny El Salvador Looks South to the Puecific 


Hecause of the eosiward euree of the Central Anericen fethmws, E) Salvadar's tote mile Pacific coaettine 
roca almost foe east ani weet. “Resthound caports go by rail to the Guatemala port of Puerto Barrios on 


the Curibboon Sei. 


herries are screened for size, then nin through 
depulpers where the covering surrounding the 
beans is tiken off.” 

Don Alfonse picked u up 4 coffee berry— 
“cherry”. in Spanish—and broke it open, re- 
vealing the beans nested in pulp. “When we 
put these into the fermenting vats," he said, 
“the last of the pulp sloughs away, We we 
the aged, fermented pulp to fertilize coffee 
trees” (Plate TP), 

Running water mowes the coffee about most 
of the mill, Tt floats into the pulpers and fer- 
menters, then a fast-flowing stream in concrete 
flumes takes it to the drving floor. 

To bring the beans back after 48 hours’ 
srnmng, i flexible vacuum tule is snaked 
across the patio floor. The nozzle sucks up the 
dry coffee with a rush and deposits it wherewit 
the qutlet is directed, 

After three weeks in o storage tank, the 
parchmentlike skin of the bean is removed. 
Finally the coffee passes over moving belts 
under the sharp eyes of women inspectors, who 
nick out foreign matter and bad beans, before 
it is packed in sacks made of Salvadoran sisal 
(page 377). 

The drying shed, with the cnvertect cones 
of the hoppers soaring up Into dim-lightedd 


rafters, looked like the inside of a dirigible, 
One-of the finest coffee mills in the world, El 
Molina cost nearly two million dollars to 
bailed. 

Migeatery Workers Pick Cooffee 

In coffee harvesttime at the end of the 
year, big bands of migratory pickers walk the 
roads from: plantation to plantation, Mostly 
they are women, who carry their shallow pick- 
ing baskets. Often the children go along, too, 

Pickers are paid at piece mates, usually in 
coin, "The demand for small change increases 
heavily atthe time of the-coffee harvest. 

Bach part of Latin America Enows best cet- 
tain sections of the United States. Brazilians 
and Argentines, and South Americans in gen- 
eral, know New York: Mexicans know Los 
Angeles, the Texas cities, and Chicago: in El 
Salvader I found that most of the people who 
had gone to the United States had visited San 
Francisco. 

Wesend much of our coffee to San Fran- 
cisco,” 1 was told, “Many of our planters 
have business connections there. Before the 
war steamships ran directly from our ports of 
La Libertad and Cutuce te San Francisco.” 

Lacking an Atlantic const, El Salvadors 
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Coltee Seedlings Grow in Water to Test El Salvador Sojl 





in ihe Santa Teck laboratory of the Coffer Assacintion, evtructs of the nutdeal ements ii  suuetipidh 
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the El Salvador section of the Pan American ened] the scissors af criticism. members cal 
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while the capital of El Salvador. Many of th was sitting on the (Grindstone with se- 
leading families built large homes there, oily  quaintances one day when a dark-skinned man 
[io fetirn to san Salvader when the seat of with <now-white hair passed That fellow 
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lhe social club here, the Cesino Teclen I, 
has Spanish colonial architecture in keeping Many of the ole) houses of Santa “Tecla are 
with most of the old hoses of the town. The of the thick-walled barred-window <tvle that 
inner doors, carved! locally from Soanish cedar dates trom colonial times: AC lade of Santa 
| ck hikes bit rel mice im the delicate tracer Pecks shwee] nie lit bgt The = Su Hy ancietit 
ft ther lathiceworl house which she planned to restore. A with- 


4 une corner nt the building the. designer ered crone lived there as caretakes 
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In This Olvnpic Stadium E! Salvador Plays Soceer Football 
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At the close of 1943 
stadium in San Salvacor, 
Stactium taciistien joc} 
When TI asked her age, she sotd, “Sor, | 
uted to pula grain of corn into o jar for every 
year of my life. Not long ago | wanted to 
count them and broke open the jar, but ter- 
mites hac eaten all the corm. I'm pretty old, 
though. 

Spanish customs, such as that of the sere- 
uae persist im Santa Tecls. but to serenade 
one's lady in Santa Tecla a permit has to be 
qbinined. It costs oro dollars. 

In the quiet side streets of Santa [ecla are 
Huns schonis fot wirls, andl beavs"” schools her - 
ated by monastic orders. One of the latter, 
that of the Salesians, excelle in teaching crafts, 
ae the echooal's Linnery amd abinel chop ai test. 

The first dutv of a Latin-American girl 1 
to be a good wife and howsekeeper. ATost ot 
them are both, and they nun a house with the 
efficiency of a modern factory. 

Cine of the mast peop Lar courses in the In- 
ctituty Bethania (page the howse- 


hold-minagement course taking it 
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model household, Supervise Lue: 
market, and sew. 

Girls in the nuns schouls may be day stu 
dents or live in Though the curriculum. 
modernized —even commercial studies, such a 
shorthand and typewriting are meluded—the 
gentler arts, hallmark of the lady im the Old 
Work and in early America, are still st Pesce, 

| saw paintings and skilled repoussée work 
don: by students, and particularly exquisite 
needlework. 

One girl had done the family coat of arms in 
thread of gold on ted velvet with such nine 
stitches that |] hal to use a magnifying glass 
to see the threacls. 

When I think of Santa Tecla, T think of 
those quiet side streets, with long quetes of! 
demure eirl students. in their neat informs 
and off-the-face hats, filing down the street, 
accompanied by black-clad nuns with 
hands and downcast eves, 

I think, too, of its brisk climate (it & 2,000 
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feet above sea level) and-its Araucarian pines, 
looking tike Christmas trees with stiff upturned 
brushes for branches. 

It is hard to think of hilly Santa Tecla as 
A seagoing town, and its quict does not oob- 
note industry. Nevertheless, it ts both: head 
of a department with an important seaport, 
La Libertad, just 45 minutes away by road, 
and a place of many factories, where Sonp, 
candles, and tanned hides are produced. 


Flowers Grow on the Volcano 


From the laboratories of the Coffer Asso- 
ciation behind Santa Tecla, a winding road 
leads to the top of San Salvador Volcano. 
Driving up one day, 1 met women descend- 
ing on foot and on donkey-back. These 
women Wear lotse blouses and voluminous 
colored skirts, which form one of three typical 
Salvadoran costumes, The other two types 
come from the Lealco region and the town of 
Panchimaleo, near the capital (Plate IX). 

These women came from the flower ond 
vegetable gardens high up on the mountain. 
Camations, lilies, daisies, and geraniumes 
flourish in terraced gardens, and every morn- 
ing women carry basketloads on their heads 
tg to the markets of San Salvador (Plate 

| 

At the end of the auto road there a white 
stone-bordered pee climbs amang flower ter- 
races to.a little kiosk and lookout. From here 
T looked down into the dizzy depths of the 
enormous mouth of San Salvador Volcano. 
The mountain is squat, with a deep, straight- 
sided crater; trees and shrabs now clothe the 
walls of the tremendous cavity. From the 
crater floor, 1,640 feet below, rises a small, 
perfectly former, gray cinder cone. 

Until 1917 there was a lake in the main 
crater, For 258 years the voltano had shown 
no sims of activity, Trees grew on the walls: 
hardy excursionists climbed down into the 
volcano and sailed rafts on the big lake: 

Cn the night of June 7, 1917, earth temblors 
shook San Salvader, These increased in 
violence until they assumed the proportion of 
i major earthquake: The earth heaved up 
and down, and even moved with a nauseating 
rotary motion: buildings were thrown down, 
fires started, and people were killed and in- 
jured, 

Next morning several flank craters were 
seen to have opened on the fur side of San 
salvador Valeo, From them biva flowed 
and spread a gigantic black tonghe down the 
mountainside, cutting a railway line in its 
Creeping Progression, 

Three days later the lake in the crater be- 
pan to boil, For dave clonds of steam hid 
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it, and by the end of June the lake had en- 
tirely boded wwey, os 1 sauc of water does 
when it has been left on the fire too Jone. 
From the now-dry floor of the crater incan- 


descent Java, bombs, and other ejecta: burst 


iorth, and red-hot columns of material shot 
high into the air, almost to the rim of the 
ingin. crater, 

The awesome spectacle continued with de- 

masing vinlence until November, People gut 
ind to it and little refreshment stands opened 
om the rim of the voleano, Here spectators 
eat and sipped beer while they watched the 
fireworks. 

Farthquakes that accompanied this:eruption 
lal waste a great part of the capital, 





Precious Wood in Woleanoes’ Mouths 


Only the symmetrical cinder cone remains 
in San Salvador Volcano, a goal for ener- 
getic sight-seers. The mighty mouth is silent 
now, save for the dull blows of woodsmen's 
axes that echo out of the green cavity, for 
Fl Salvador has a problem unique in Central 
America: deforestation. Its many people and 
much farming have so denuded the country 
of timber that wood must he sought even in 
the mouths of quiescent volcanoes. 

So much timber has been cut for fuel and 
building that virtually no first-growth trees 
of any size are left, Bie trees grow on the 
coffee plantations, ‘of course, but they are left 
standing to give shade to the coffer, 

There is still one area of the country that 
has a good stand of trees, however. “These 
are too valuable to cut wholesale, They are 
the balsams growing along the strip caller 
the Balsam Coast, between the ports of Aca- 
jutla and La Libertad, 

These trees produce the medicinal “balsam 
of Pera.” The misnomer annoys the Salva- 
dorans; it probubly started when almost 
evervihing from the Spanish colonies was 
shipped to Spain via Peru. 

Known ti every pharmacaportia, balsam of 
Peru is user in many localities as a cicatrizer, 
antiseptic, ingredient of cough syrups ‘and 
throat lozenges, and in soaps, 

The true balsam originally grew here. When 
transplanted, the tree doe not yield the 
amount and quality of balsam extracted in its 
Original home. 

Untike our balsams of Canada and Maine, 
the Salvador balsam (Myroryon pereirae) 
is not o conifer. It reaches a héight of 50 
feet or more and grows in hilly country up to 
1,000 feet in altitude. 

The tone ait ina balsam grove has a deli- 
cate vanilla odor, overlaid with a pungent 
sweriness. 


Aromatic Hithland Coffee Is Literally El Salvador’s “Gram of Gold 
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Below Cuscathin Tridde a Fisherman Costs His Net for Four-eved Fish 
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Oxcarits Look Incendroous on the Macadamized Pan American Highway in El Salvador 
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Song and Dance Are Part of the Gurriculum, in Salvadoran Schools 
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Coffee Is King 


t watched the trees being tapped! in. much 
the same manner that they have been worked 
from pre-Conquest times, First, the bork was 
beaten all around the trunk except for 4 mar- 
row strip left intact. After several days, if 
the bark does not break open of itself, it is 
cut and stripped away. Cloths are laid over 
the wound and the edges tucked under the 
bark surrounding the opening with an imple- 
ment like a putty knife. 

Several davs later the cloths, now stiff with 
crim exuded cum, ane stripped away and 
placed in a kettle ai hailing water, Foreign 
matter and water rise to the top of the vat; the 
balsam remains at the bottom. 

To hasten the flow from the tree, the tap+ 
er heats the bark above the wound with a 
bemiite of burning balsam-wood) sticks bound 
together like fasces (Plate X). 

The finished product, a thick syru 
reddish: brown to black color, smells 
Vanilla andl has o bitber taste, 

Chemically, FE) Sabvader balsam is a com- 
plex mixture. Jt contains chiefly cinnanvein, 
(30 to 60 percent), a substunce that is the 
principal agent in its curative properties. In 
addition to its antiseptic ane healing qualities, 
balsam alse finds use in perfumery. TBunlders 
and cabinetmakers highly prize the heavy 
heef-colored wood of the balsam tree. 

Izaleo, “Lighthouse of the Pacife™ 

‘The principal volcanoes of T Salvador, part 
of the Central American chain, lie in a line 
so straight that o ruler laid. on the map passes 
through most of them, So many firespouters, 
active and quiescent, dot the Republic that 
Salvadorenios have nicknumeil their country 
“Daughter of Fire.” 

Mast famous of the setive ones is legendary 
Laalce, long known to mariners-as the "Light- 
house of the Pacific”’ This mountain regu- 
larhy erupts every few minutes, It has been 
doing so, with accastonal lapses, since 1770, 
when the volcann first broke through the side 
of the parent cone, Santa Ana (Fiates 1V ond 
AVI, and page 579). 

tzalco has been likened to a lighthouse be- 
couse the revulor flare of ita eruptions can be 
seen from the Pacific. Only 20 miles inland 
from the port of Acajutla, Tzaleo has been 
used as a beacon by mariners making for that 
port. 

I first saw Tzaleo from the San Salvador- 
Santa And road. Descending o steep grade, 
we came into a flat plain across: which the road 
rin straight as a bowstring. Far to the left 
bulked squat Sante Ana, 8,300 feet high and 
highest peak of the Republic. From its left 


Hank rose 4 dun-coldred cone dwarfed by 


Bile. 
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the parent mountain, The cone looked like a 
big sandhill at that distance, entirely devoid oi 
vapor or any sign of activity, I was disap. 
pevintecd, 

“Are you sure that is Tzaleo?" I asked my 
traveling companion who had pointed it out 
jo me, He smiled and said, “Have patience,” 
with utmost confidence in a show of Nature 
that has scarcely failed to perform on schedule 
for nearly two centuries: 

sun had jist set. As we watched, 
suddenly an a. pall shot with astonishing 
speed from the top of Tzalen, billowing upward 
and spreading into a mushroom-shaped blob 
of black against the lemon-vellow sky. [1 was 
is if some monster squid had shot a cloud 
ot sepin into a limpid sea. 


For per! half a minute the erupticin 
persisted, ; 1 the cloud cortinued to rise and 
spree, As “the force spent itself, however, 


the prevailing wind blew the cloud of dust and 
gas to one side and dissipated it, Finally only 
a thin vapor remained ta one side as evidence 
of the mountain's sudden awakening. 

During the several subsequent times | saw 
the volcano, the eruptions were spaced almost 
exactly eight minutes apart. A friend who 
once watched it with me remarked, “Looks as 
if the devil was lying on his back under there 
and Puffing on his pipe." 

The town of Tzalco lies almost at the foot 
of the mountain, People here pay no attention 
to the growling of the volcanc, even though 
at each explosion a dull report and rumblings 
tun be heard, They say that particularly 
violent explosions foretell changes of weather. 
For centuries people have sand this of Etna in 
Sicthy and of practically every active volcano 
in the world. Scientists are not so. sure. 


A Mountain “Bathes Iteelf in Fire” 


From a midimentary read high up on the 
mountain's skirt I} watched eruptions cre 
night, The mountain bulked dark and -cold., 
faintly outlined against the starlit night, 
when all of a sudden a red flower of fire 
seemed to tnfokl at its peak and scatter a 
fulden pollen on the mountainside. After the 
heavy boom of the main explasion | heard a 
faint crepitation, as of distant rifle fire. This 
was probably coused bw the falling incanees- 
cent bombs striking the side of the mountain. 

Local people say the mountain “bathes itseli 
in fire.” and this it does literally. Every 2 
often a particularly large glowing bomb would 
strike something 2s iL camé caroming down 
the slope and burst in a red-gold shower. 

When the ruddiness died away, the mitiad 
stars of the clear Salvador night seemed steel- 
blue by comparison. 
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Comeearien Hridge Spans the Lempa, El Salvador’s Biggest River 


This gracelul siepension bridge hums lhe 
Piate VOT) Fy tha lonewrnnmcd, police vil the 
was onenised im 14a? by an ole 


lealeo town is divided In two: the Spanish 
fawn, ane a lrerdiein In thts retion dwell 
the last aa Hooded Indians of the country 
They are of the Pipil nation, and speak 
dinlect of Nahuatl. language af the Aztecs ot 
Afexico, —_ 

VWomet drest in & wraparound sarong type 
of skirt and a@ loose blouse. Often the skirt, 
particularly in Noluizalco, ao small village near 
lzalco that produces famous pefates, or sleep- 
ine mats (Plate XIV). is woven by the women 
of the Village, bul more alten it is fortale from 
traveling salesmen who come doen from 
Cuntemnala [In fact. the whole coatume i 
snmillar to thal worn in some Guatemala vil- 
lames, 

Che Indians of Lealen are very devout and 
have many religious brotherhoods. Fach has 
its patron saint, the image of which 4 kept 


an. beolian harp when o morther blows 
Sathonal Guard pat 
of the famous Garde Crain Spain, Lis 


cobies 
Leite 


| through the taut 
rol ther bent, Thit mational peolice 
members always work in pau 


in the hoarme of the head of the brotherhood: 
each vear it i taken out in procession on that 
saiTit s day. 


lodians Cling to Origimal Dress 


Women of even the more modernized vil- 
lnges cling stubbornly to their sarong skirts 
“Twill not puloen a foun skirt,” they sav 
speaking of the conventional woman's dress, 

When I took off in a military airplane from 
Hopange airport, near San Salwador, [ flew 


over Lake Tlopango. A volcano under the 
lake keeps jack-in-the-box islands popping 


Lie tire chew in We 

Cer Santa Tecla and past bulky San Sal- 
Volcano we few towards lzaleo, At the 
Santa Ana Voltang we saw the flat 
bide plate of the crater lake of Contepeque, 
favorite vacation spot of Salvacdorans. ‘The 
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a= eolid amd at innocent as before. I In the past, several big lava flaws have 
suppose the vent of the volcanic pipe is con- Sspreod disaster. From the airplane we saw 
ceiled tinder tragmentis ol lava. They look = many tongues of cold wrinkled lnva of various 
ike coarse gravel from the air, but actually shades spreading from the hase of the miun- 
are large: probably the force of the explosion tain, One rugese groy feeler had groped its 
blows them aside, and afterwards: they roll way nearly to the town of Ixdco, but so far no 
back inte place ow has actually mache it 

Palo Still Keops that sevret, but I cid get 
i series of photographs showing the complete 
eruption cycle (page S79) 1. few weeks before coming to El! Salvadat 

Rarely do lava flows issue from the main from Nicaragua I had caught fresh-water 
crater. just below the top there 6a V-shaped sharks in Lake Nicaragua for the United 
black area: this marks the line of lava that States National. Miseuwm, In El Salvador 
amos COntINWOWEY iste from a bocca, and now | heard of another queer fish—the Ane- 


glows red at night (Plate AVI bees, or four-eved fish (page 606), 


The Fouwreved Fish 


Coflee Is King in El Salvador 





4 Former Ruler Crowns Nena, Cooffee Queen of LoH4 


Caronation of the queen, selucted by popular 
Siti, former cpieens 


PT i San Sewer 
fram which coliee tack: are made. 
HeTries toate ot 


| had seen drawings of this amazing crea- 
tute, but newer one in the feeh. Ut is founel in 
many tivers and lakes of Central America, lout 
[ saw my first in the Lempa River, under the 
Cuscatlin Brice, 

Chis graceiu) suspension bridge carries the 
Pan American Highway over the Lempa, be- 
tween San Salvador and San Moewel (Plate 
VIIL), 

The Anableps (from Greek anaiiepere: to 
look up) almost always swims at the suriace, 
at the “Hower of the water,” as they say in 
Soanisn, its popeewes are divided into halves 


ul lower Dir ior underwater Vision sTith iL 
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in the mu 13 if swims, the 
Anableps fais is upper «© Wwiter 
like twin penscopes, looking for floating food, 
while the eves scan the subaqueous 
world for enemies, 
A local frsherman who was using a cast net 
under the bridge volunteere| to catch 
fur me. Alter be had cast his net unsiccess- 
fully several times at schools of fish swimming 
mene the shore, | asked him chaffingly why he 
oi not catch one 
Hut. sear he 


do not understand 
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The cxatro-eyfos 
swims with an eel-like 
=i Ts 
When 
alarmed i JUL eee 
it &@ series Of leaps 
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Without Ute Sring, 
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Phe four-eres of EI 
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dividec| in half. The 
interesting thing ts thiat 
the part which protruckes [rem water is tclapted 
for Wisin im Wir fist a our 
underwater pair is Shortaghted, as with ordi- 


nory fish eves 
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bach eve has only ore 
Waler Vision require (wo foal lengths 
fm v The eve must be bifocal, 
some ever lasse : 

Fishes hanee the 
Shape of the lens lor focusing, a8 do men and 
cune animals. How, then, does Nature solve 
the problem? By providing an elliptical jens. 
\ir-vision favs pass through the short cdimen- 
sion; water-vision rays through the Jonger 
(ihe thicker—t,e., curved—a lens the 
shorter the focal length. } 
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top water food and underwater enemies simul 
tinesly or sepirately? No one has been 
able to ask an Anableps, 30 we can only specu- 
Lote. 


Same Plants Are “Dehcate”: Some 
Valiant” 


| stopped to talk to some fanners plowing 
land on the hanks of the Lenypa Thev told 
Mie wot | Ci tieliets Cerise ering Vieoetal lie: 
and) (rots 

Watermelons, &ir, 
pregnant woman near them It 
proaches. the melons wither on the vine 

‘Yes, added another 
delicate: neither a pregnant woman nor a sick 


come ann twhere tear a tomato plant 
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of it will die, 
from a wake, por one who has eaten honey. 
On the other hand, tice and com are very 
valiant; nothing affects them.” 

Beuns and tomatoes are also among the 
“delicate” plants, they said. 

Qne youngster at the bridge had a name 
that puzzled me. When 1 axked my Salva- 
doran companion, he laughed 

“You know the country custom of naming 
children for the saint on whose day they were 
born? Well, the first of January in (he saints’ 
calendar is the dav af the Chroumecisian of our 
Lord. That boy, being born on thot dav, was 
called Circumcision Pérez, They call him 
Circus for short.’ 

Chase to San. Miguel, on either-side al a 
straight reach of the Pan American Highway, 
stretch fields of henequen—asisal—in ordered! 
rows. The blue-green sgaves produce a fiber 
that substitutes during the war for Manila 
herp in making rope, Coffee sacks in) which 
Salvadoran coffee is exported are made from 
nationally grown henequen in a San Salvador 
factory (Plates - XVI and XTX}. 

Oxcarts that ambled leisurely along this 
road symbolized San Miguel. They had solid 
wheels and more elaborately designed yokes 

than others. in the Republic, Everything about 
Sn Miguel seems ta, speak of a greater ad- 
herence to older customs and a more leisurely 
mode of life than do the bustle and modernity 
df San Salvador (Plate VELL). 
Christmas in San Salvador 

On Christmas Eve [sat with friends on a 
hill overlooking San Salvador. The city lay 
like a tremulous net of lights against the 
shadowy bulk of the volcano, We were talking 
of families and Christmas presents. 

“My family inches about 760 uncles, 
aunts, and cousins,” said oné, “I couldn't 
think of giving them all something.” 

“My wile gave a tea for her cousing once, 
and 60 came,” sald another. 

These ore not wnusual figures for Latin 
America, where family ties are carefully miin- 
tained through all their tammications. 

As we sat beneath a thatched roof upheld 
on hambon poles, we heard music of fhutes and 





Nor a man who hag just come 
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drums and children's singing faintly coming 
up frond the road below, 

They are the partorclas,” one of my com- 
pinions said, “groups of children who make 
the rounds on Christmas Eve, costumed as 
shepherds, the Wise Men, and others, re-enact- 
ing the birth of Christ.”” 

As he spoke, the singing grew lowder, and up 
the hill came @ shuffling procession of children 
in long robes and some with false beards. 
Most of them cared shepherds’ crooks coy: 
ered with tinfoil that glistened coldly in the 
merinlivhe 

They came to where we sot and, forming 
iwo lines, began a chunt, to which they kept 
time by shifting thythmically from. one foot to 
the other, 

From the foot of the lines came a Titthe boy 
amd girl, dressed in long robes, the solemn- 
faced girl leaning on the arm of the boy, 

“That is the Virgin,” my friend whispered, 
“leaning on St. Joseph's arm.” 

With a sigh the Virgin of nine yews -sa! 
heavily down on a chair lrought for the qrur- 
pase, while St. Joseph (seven years old}, his 
serious. lithe boy's face made stern by a 
painted black mustache, stood with one hund 
resting protectively on her shoulder. 

One by one, the Wise Men and others came 
forward to sing to the Virgin and aifer gifts te 
the invisible infant ete 

The Herald Angel, a pretty gicl of 13, sang, 
“T bring vou, Child Jesus, a litte blue boat in 
which to sail to the western sky.” 

Another sang,“ offer, Child Jesus, to rock 
you in your cradle, and to make you a moon- 
colored dress.” 

As they finished, the entire company rocked 
from side to side singing, “He is horn, He has 
just been born.” 

When the children hae) sung and recited the 
entire ritual called for by pestorels traction 
(there are several versions, each by o different 
author), they departed, still singing softly 
and .carrymg tapers that flickered in the 
darkness, | 

Ae 7 littened to the blended woes fading 
into the night, | thought what ¢ pleisant com- 
bination of old and new El Salvador is, | 
liked El Salvador. 
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Charting a World at War 


By Wiuitram H. Nicsoras 


Pith [lastrations by Staff Photographer Bo dathony Stewart 


““ABODESY, isostusy, terrestrial mugnet- 
ism, seismology—all have gone to 


war! 

Se what?” exclaims the colloquial layman, 
who may be unaware that in peacetime such 
erudite sciences help him go fishing, know 
his property lines, sail his boat, heur his radia, 
and drive his car over better poacds. 

Now the UT. 5, Const and Geodetic Survey 
uses these and other technical weapans to 
back the bullets and bayonets, the warships 
und the airplanes, of our fighting men, 

Basic weapon of the Survey is the familiar 
triangle of mathematics—the same triangle 
which intrigued the ancient Greeks and hafites 
Heneration Otter generation of schoolboys, 
The Survey even makes triangles of sound 
waves func measures the angles of the echoes 
(page 628), 

The weapon t applied by intricate calcula- 
tions in trigonometry and calculus, and utilized 
in the form of charts; maps, and delicate in- 
siriiments of amazing precision. 

Here are some things this veteran scentific 
buread of the Governmen docs to help Amer- 
icn's mighty war machine operate: 

Charts ovr coastal waters for the expand- 
ing Navy and Merchant Marine. 

“Compiles and prints aeronautical maps to 
mide our bomber and fighter pilots to their 
targetsall aver the world. 

Surveys and charts combat wattrs 

Explores the varth's mvsterious trinigrietintn 
for many military and nautical uses. 

Conducts precision land survevs for estab- 
lishment of urtillery fire-control systems and 
Thine sweeping controls. 


Survey Men at Battle Front 


Behind its big scientific words, the Surver's 
workers see plenty of action. 

Const and Geodetic Survey men were 
amine the first casualties in this war. When 
the Japanese bambed Manila, seven Survey 
officers were on duty in the Philippines: With 
some 200 Filipines, empliay ees of the insular 
government, they were surveving anc charting 
the archipelago, 

On December 74. 194), Comdr. George D. 
Cowie, In charge of coastal sutvews in the 
Philippines, was killed in a bombing raid on 
Manila, Three officers were captured. Two 
others escaped to Corregidor and ‘served with 
the Army until that island stronghold jell. 


617 


Two Survey ships, Futhomer and Research, 
on duty in ‘the ishinds, were bombed and 
either sank or fell into Japanese hands. 

All the charts in the Manila office were de- 
stryed. However, 2 nautical charts were 
produced or corrected, copies bad been sent 
to the Unite! States, The Washington office 
has been printing them ever since Bataan. 


Coast Survey Commander Decorated 


Comar; William MocCastan Scaife, a Const 
and Geodetic Survey officer in command of a 


avy survey Vessel in the Aleutians, has re- 


ceived the Legion of Merit award. 

His ship surveved bazardows uncharted 
waters under enemy fire ot Attu and Kiska 
and formed the vanguard of our invading 
forees 

Many of the exploits of Survey 4 “a now 
in the Navy will not be known until after 
the war, Their werk i highly specialized 
and secret. 

Congress authoriged the first survey of our 
consts in BOF, under the administration of 
sclentifically minded Thomits Jefferson. The 
new bureau was known as the United States 
Cogist Survey. 

Later, when the Survey's uctivities were 
increased to include a precise nationwide land- 
control survey, “Geodetic” was added to its 
name, Geodetic meuns PArtining toa peoied, 
ar earth-shaped body, 

Most compilers of maps do not find it 
necessary to calculate distances to minute 
fractions; so they can regard the earth as a 
abhen ‘phere, Most ‘surveyors, working in 

mited areas, do not have to worry about 
the curvature of the earth. 

But for the basic control wark of this bu- 
rea, knowledge of the exact shape of the 
earth is essential: curvature and its irregu- 
larities must be reckoned with to determine 
long distances accurately. 

The Survey,.a branch of ‘the Department 
of Commerce, began in 1926 to compile and 
publish the Nation's aeronautical charts, es- 
sential ta all commercial aviation. 

It has piled up vast, experience in applying 
pure science to meet the practical needs of 
nuutical pnd serial nevieation, Ita data have 
become indispensable to the Army and Navy 
in planning and carrving out large-scale 
mmiphibiows and serial wartane, 

Primary wartime job of the Survey is the 
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Admiral Colbert Directs the U.S. Coast ond Geodette Sorvey from This Nerve Center 


In the shadow of the Washington Monument, he confers with kev officers. Left to right: Ret 
\ditnirul Jean HO Hiwley, Assistant Director; Comulr, Frank & Herden, Chief of the Division of Chart: 
Hear Achitiral 1. C), Cooltsert mot Lape. Lalhert T. Riudle, Chieti ad the Division of Coaetal Surveys Lilogsirial 
Colbert is a walued memlwr of the Hoard nt Trustee of the hational Geogmphic Sociely (page O40), On 
Lie Will betas & feoctr of ANSaoner JJalas Bouche; Surve¥: Director from Tei to 166 
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production of marine charts and teronautical Droitamen in 1943 made nearly five mil 
mans. Go through the Washington hendquar licen «corrections by hand on exiting omrine 
ris in slack. to keep them up i the minut 





ters, spread over four floors of the huge De- | 
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pariment of Commerce Building, and you will lhe oceans constantly alter features of ov 
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pepeen rials io am [A turning oul charis com ww hihi h PLES Peet ted channel: Ate hanging 
irom the Sumess held partie Maps fed og) the time. 
Hata sent to Washieton are stored in metal Neatly 345 percent of a year's production 


tubes 4 feet Jonge worl 6 inches in diameter il nauticol charts goes to replace oltler one 
[pare G22) which five become Obsolehe. An out-od-date 


More than two million naitical and sisteen) map is about as useless as Inst week's. news- 
million aeronautical charts, including bomb papet \ chirting ercor may lose o battle of 
largets, ried from the presses in 1945. This: cost American lives 
meant a SOD-penent nncreise in peacelinne 
personel of the Chan Division, lengthening 


a work hours, and training of unskilled em- Airplane pilots at home fly by the Survey 


World-wide Aeronautical Mapping 





nh veEs damniinred ‘series of 126 sectional seronautical 
To ensure extreme gocuracy, charts “are: charts of the United States, Sore 350 -air- 

printe| by the lithoeraphic process; A huge — port charts supply lancing data 

baller cil Presses MUS. run dav tod might to Biggest map jul came when. the Army 


Hl orders, colled for a world-wide program of aeronautt- 


Charting a World at War 


Umbrella Reeps the Sun from His Teleseope—Comiort Is Sevondary 
A survey topographic party from the Cowl maps Cheeapenke Bay (pave O20). The officer ilenws 
bie lines direcii¢ oo the fielel chart, nesting on the plone tahle beneuth his alidade. The hvdrographic group 
in the boat neserte to olddushioned hind souwndine, for the water is too shuillaw fur «a fathwmneter, 
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A Tombstone in the “Graveyard of the Adantio’—Cape Hatteras 
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A Fast-ebbing Alaska Tide Left the Princess Vay figh and Dr 
This unusual mishap otcurned in 19] hen the hin streamer etruck Sentinel Rock. while steaming 
ltr yancouver, British Columhin, to Skagen, A Hi Her skipper feared. she was Jott, but strane! 
emai rlias an even ker, At the o nih tid Ai of, unharmed, Th ba 
charted all impertint areas of Alasaan oooeal water vation in fots and snowstorms memains haeardet 
tit. = , i. fF oath a-vabsinnih r r : i 5 1 : 
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— Manere Talia 
| ie ii i " F F i, ;- ly 
Chimm’s Fomows Fuchun Tidal Bore—A Wall of Water ERushing Upstream 
Here near Vanechow ai the wihtle, shallow mouth oi the river, watet im friction with the hitem & everrun 
by the becoming tide, which rushes up the bread estuarein o wall several feet high. Upstrenm, thi wall lune’: 
into the much narrower tiver bial with « concentrated rush of termine ioree, 





Survey Men Chart Soundings Far ut Sea by Radio 


J 





Sinn, ranion buoys fhe the one at Jelt, are anchored in known positions. The ship. priceeds on her 


course at o fized speed. her tathometer recording depths (maze 622), 


About every 16 minutes a bomb fs 


toed overboard ane eos onder water. Sounds of the explosions picked up by hydrophone attached 


to the Guers, are flushed to the ship by fad: 


Knowing velocity of pound in witer ond location of the 


buoys, Survey men can determing the eunct positions of the fathometer siunilltigs 


li you are a salt-water fisherman, you are 
acquainted with the tide-prediction tables pub- 
listed by metropolitan senboard newspapers. 
The tides are predicted by the Coast and 
Geodetic Survey o vear in advance. While 
the tables make stimulating reading for a 
spertsman planning o fishing party, they also 
serve much more valuable purposes. 

Tides and Currents 

Knowledge of the rise ind fall of the tides 
and the flow of ocean currents is of obvious 
importance to miiriners and tidewater engi- 
hers. 

In many harbors, channels deep enough for 
ships to enter at high tde are tow shallow at 
low, or are blocked by bars. Docks and piers 
must be designed with the tide in mind. 

When Sir Leiac Newton formulated the 
haw of gravitation, he showed that tides were 
one of its necessary consequences. They te- 
sult from the attraction of the sun and moon 
upon the rotating earth, 

At either new or full moun, combined at- 
traction of sun and moon produces tides 
greater than usual, called spring tides. When 
the moon is at the first and third quarters, 


the tides are smaller than usual and are 
called neap tides, 

Scientists can predict future movements of 
suin-and moon; hence it is necessary only to 
know local features of the ides at any one 
place in order to predict the time of daily 
high and low wiiters there over long periods. 

High tide does come at varying times along 
the Ailantic seaboard, High tide at New 
York is 2 hours 50 minutes eurlier than at 
Keston: 10 hours 50 minutes earlier than at 
Baltimore, near the head of Chesapeake Bay; 
ami 25 minutes later than at Charlestun, 
Differentinis also exist between ports on the 
Pacific coast. 

At nearly 100 tide stations along our coasts, 
the rise and fall of the tide is recorded graphi- 
cally by automatic gauges. 


A Machine Theat Predicts Tides 


A complicated and fascinating machine at 
Washington headquarters autematically pre- 
dicts the time of high- and Jow tides at any 
port in the world for ewery day of the year 
(pipe 650). Operated by one man, it does 
easily what otherwise would require the serv- 
ices of many mathematicians 
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Tron Filings Clustered over a Muauiinet meric the Earth's prone Field 


Al the Eajyater, magnetic linet cf lorce are nearly poaralle] with the earth's maxneth ass, whith differs 
from the oasis of the arth’s rotution, In higher latitudes the lines bend toward the Magnetic Poles yntil 
thiev are virtually lpia Coast and Geodeth: Suryey scoentiote devine this Whetration by sorinkting 
filings on s sheet of glite plated over a mugnet which couse! the filings to assume these potions 
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Prune Sea Level 


We sav Afioun Whit- 
ne \ 5 14.4490 Tere 
ibave <p level. Le ath 
Vallev 250) feet below 
What is sen level? 

Phe Division of 
Tides ard] Currents an 
were Lr ry Pe= lon 
thus provyirling the 
starting pomt for all 
leveling measurements 
in the United States 
Meath seq level is the 
‘urtnt¢e whith the 
mrans would assume 


undisturber! by tide 


and thi fie ES i [ winil 
and Wealiet Lc @r- 


rive HL THB Seu eve 
the Division vt ide 
and Currents puis ayer 
afed| the height of the 
ten Ot different points 
along the comet 
The problem seems 
dimple, Actially, it 
represents a precise 
pnd! teins schentrh 
achievement, cequirme 
vers of observation 
Curiowely enough, i 
is Thom thie-gnugr rec- 


This Machine Predicts Daily Tides o Year in Advance ris that we can ¢e- 





SCICKHS: CUn [Orecnsl MOVEnenis Oo] Sn Bnd moon, to Which the Chelew are termine whether ous 
Nied {pace G25), Hen it is cecemary anly to knew features of the tick wh coasts are stable, 
LF any Ce pe CA DERE Lik Tim il bieh and low wwuters ever bong ee ir a het her thes ATE 
Se Trew tide stations along our can Lhet! dais are mocorded at ‘ 

ersiclualls ming ol 
Sin KIne such know!- 

Dies differ greatly’ in ther range. Tn the edge is important to engineers planning hue 
Bay of Fimedy, the tide rises more thon 40 ~~ bridges and other works destined to stand for 
feet Irom low to high water in abwut six hours, many vears along or near the seacoast, 
During the same interval, the rise at Nan ge: 
tucket Island is less than two feel Range We Live on a Big Mune 
af tide at Cook Inlet, Alaska, is about 50 feet The earth i 0 huge spherical magmet, All 

ithoucgh man has known abot ocean bout the earth a its magnetic field, which 
tides tor centuries, only comparatively recently may be likened to myriad tightly packed, but 
did he learn that there are earth tides. Thi invisible, lines of lorce. At the Equator these 
Sn amd moon atiract the earth jast as they lines are mearly parallel with the earth's mag- 
attract the ocenns. The earth has tts spring netic oxis. In higher lotitudes they bend im. 
and neap tides, like the seas, IL successively greater curves, until two pomts 

Ihere i one big difference—ieein tides ire reached where they are virtually perpen- 
Vitaly affect maritime commerce and mum dicular to the surface of the earth (page 629) 
ther factors in daily life: tidal rising and These two point= are the North anil South 


fulling of the earth is so small in compari Maenetic Poles. 
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Shition #t Chelitolam, Maryland. makes on e@beervi- 
tion with a. senutive Cooke marnetomeler (page £14 Hit patents wee an earth inddictar (oentes 
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ST Field Workers Falless 


Lriny Engineers up the 
weteaie itches, [oils ! 


Alusko Plighwas 


" 1 i =r. .4 
| a hy i mL | L et Ao mp emp 1 1 | , |- Te | say | ore P 
midi in i he = roe Fiticin lone Gee Donek Ri wid in the Yukon 
wir pwn berry ototek tg a fee ' _ food ie se F ' 
Wo | oO i LoL 1. ofS Mn Lei Ley 


. - a . = L r 1 . = rz r 
LE parts thi Gay Loe EG ia | 


Oe The National Geographic Magazine 





With a Sine (salvanometer He Finds the Horizontal Foree of the Faurth’s Magnetic Freld 


The the force whith tak he COTMTRLES Foie pein. northwara it om represented by the steel 
linge portrayed on page 629, Comer, Harold A. Cotton reads the ci mex prevision instrament, which 

viiovd gt Sila fd ie the property of the Carnene Instituilon of Wishmeion 

Che Sort Alienewic Pole, vrerted ay flames rariltion. or cdeclingtion. of the compass from 
Clark Koss and Roald Amundsen, if. on true north differs all over the globe. To mals 
Hoothi Penmsula, in northern Canada, ‘The tntters more complex, Variation of the com- 
“uth Magnetic Pole m Victoria Land was G55 Al an) Fiver Penn LS alwys changing 
reached by Sir T. W. E. Doavid andl Sir Doue slightly. 
ns wMinwson un 2409, hese Does pire rt 


’ "bhe dering watt oe | 
exictly opposite eat] other, ag-are the peo The Wandering C moos Seoodle 


cranhic Sdrth snl South Poles 1 line el Lie in thu eleventh CenLur: meariners Werte 


Ing them would pass about (90 miles trom the wsing the compuss—a maognetize! needle 
Cente! f the earth mounted on 2 pivot =o Can tere lreely in.a 

The earth's great mss and complexity pose horizontal plane in any direction. Invariably, 
many baffling problems for the Division of the needle rests in a northerl-southerly posi- 
Geamagnetam and Stemology in iis task of tien, 


DA ees, hvery (oomst pod Geotetic Survey pautical 
‘fs the earth = mgenetism were stim tly Liles Chart carries Se PTL COMDGSS TORS Which 





that of o simpli spherical magnet, the mar show compass variation in the ares mapped 
ners compass would pomt directly foward and give the estimated annual rate of change 
he North AEagmetic Pole. Actually, it i by in variation. Vhis estinate is based on ob 
ho mens so oblivrime, servations made over previous vears and 

Although the needle points northward, ite affords a means of correcting variation until 
rection i neither true north nor toward the 1 few chart is Gsued. (Compass moses are 


Sorth Alagnetic Pale. The amount of this revised: with each edition of ao chart. 
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A skipper reuds his compass, notes the 
vuiriation from trye north os indicated on the 
compass rose, allows for his own compuss 
error caused by local magnetism jn his ship, 
then plots his course accordingly. 

In 1580 the compass needle at London 
pointed 11° east of true north, In 1812 it 
was poittting 24° west of true north, or a 
change of 35° in 232 years. . 

Since that time its pointing has progressed 
eastward again. In 1044 it is 10° ‘wmest of 
tre north, 

To visualize an change of 35°, notice on 
your glohe how it would affect an ocean pas- 
sage such as the voyage of Columbus from 
the Canary Ishinds to the Bahamas. The 
effect would be to carry the mariner far 
swuthward, to the shores of Bragil, 

Today, in the northeastern part of Maine. 
the compass needle points about 22° west of 
north: in northwestern Washington it points 
£5° east uf north. | 

The earth's small horizontal magnetic force 
causes the compass needle to point north- 
ward, In hich lotitudes the lines of force dip 
downwartl) steeply, thus reducing the hori- 
zontal component. 

Where thi force is too greatly diminished, 
the needle becomes sluggish and unresponsive, 
Within o considerable area surreuniding the 
Magnetic Poles, it behaves so erratically that 
it cannot be depended upon for navigation. 

A Compass Found Michigan's Lron Ore 

Latge deposits of iran ore set up magnetic 
fields of their own, causing the needle to veer 
when it comes within their influence. 

A deputy U.S. surveyor, William A. Burt, 
discovered the huge Michigan iron ore fields 
in L544, while surveving township lines with 
oO cagrietic compass, He noticed remarkable 
variations in the needle, some as much as 87> 
from normal. He concluded iron ore was near 
by and soon found outcroppings: 

Geologists use magnetic survey methods to 


find oil-bearing formations and new deposits 


of strategic minerals, 

very type of formation, whether exposed 
of hidden under muna y vareds of overlying 
strata, has its own effect on the magnetic field 
at the surface. 

Where irregularity is sufficiently pro- 
nounced, Jocal magnetic poles ore set up. 
One of these was found off Banks Island, in 
the Arcuic, by Vilhjalmur Stefansson. Rob- 
ert F. Scott kicated another in‘ the western 
part of Ross Sen, north of Ross Island, In 
the general direction of the South Magnetic 
Pole. These affect the compass, 

In the ship channel at Port Snettisham, 


tions as a short circuit would 


O55 


Alaska, varnition of the needle from normal 
ts fy" 


George Washington Surveyed with 
Magnetic (Compass 
George Washington and other surveyors 
the magnetic compass, Philadelphia ani! 
Baston were laid out by compiss, amd beourl- 
anes were defined in. deeds by compass. bear- 


ings. 
When old compass boundaries come into 
dispute omy we mist know the change in 


variation of the nerille sinee the original suit 
vey was nade, Then an old. survey can be 
accurately tettaced if one original, boundary 


line can be determined. Coast and Geodetic 
Survey data are the recognized authority in 
the United States in settling such disputes. 

The magnetic compass played o big part in 
building the Alaska Highway, the new mili- 
tary rowd which links the United States anil 
Alaska.* 

Low-flying airplanes, steering by compass, 
laid off parts of the road; engineers ufont, 
guided by the needle, marked other sections. 
In some cases, bulldosers steereel for distant 
points selected by compass beurings. 

The way we combat the enemy's maytnetic 
mines at sea and on land is a military secret. 
But o fundamental principle lies in knowing 
ae vertical intensity of the earth’s magnetic 
UTce, 

Such knowledge also is éssential in icom- 
batting the effect of magnetic storms (not to 
he confused with electrical and rain storms). 
Muguetic records which the Survey has kept 
for many yeors are of much value to radio. 

If you live in a northern State, you have 
seen the splendor of the aurora borealis, cr 
northern lights, with their undulant draperies 
ond ever-active ares, bands, ond rays (page 


640), 


The more brilliant displays always are 
aksocinted with severe magnetic stortus, Both 
the display and the magnetic activity are 
evidences of electric currents which surge 
over vast conducting regions of the strate- 
sphere. 


Predicting Magnetic Disturbances 


A magnetic storm is accompanied by a 
senies of conflicting earth currents which at 
times i$ 05 effective in. disrupting communica- 
be in putting 
aut the electric lights in vour home, The ef- 
fect is much the same. In the big storm of 
Easter Sunday, 1940, and also in the mag- 

“Ser “Alaskan Highway an Engineering Epic,” by 


Froelich Ruiney, Natmisan Genowaritec MAGArINE. 
February. 104% 
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WMinuture Washington Monument in «a Manhole 


The Coust and Geodetic Survey inetalied this comorete obelisk 140 feet sith of the Capital 
landmark 45 ytors apo to oleae deal ati) settlement of the monument, 


toward the tep, which i jost below grognd. Invet, 
netic storm of September 15, 1941, telegraphn 
as well as radio communications weré se- 
mousy impeded, 

To cope with such disruption becomes vital 
in Wartime, since fadio 16-8 HeCeSssity in han- 
dling both ships and ground forces in larce 
movements. So the Coast and Geodetic Sur- 
ver furnishes War and Navy Departments 
with daily reports on magnetic conditions. 

Armed with this information, transmitting 
stations try to select tadio frequencies and 
ritings which will avoid magnetic distur 
HMLe 

Ceommgnetiam iw workl-wide. Thousands 
of temporary Coast and Geodetic Survey ob- 
servation posts have been set up in continental 
United States and our island possessions, ‘The 
Carnegie Institution of Washington supplies 
to the Coast and Geodetic Survey technical 
data gathered at observation posts all over the 
world and also lends it many intricate meas- 
UTINg INstrunents. 


It me 13), feet high and topen 


Five observatoties are operated by the 
Cimst and Geowletic Survey to measure the 
magnetic elements. continually, They are 
at Cheltenham, Maryland, near Washington 
Lt. Lp Stn Jian, Puerto Rico; Tucson, Ari- 
zona: Sitka, Alaska; and Honolali. 

Fach of these observatories records ‘the 
niaenetic declmation and the horiental snd 
vertical intensity of the earth's magneth 
force, 


Sonmacocetic Walle 4 Peet Thick 


The thick walls of the Cheltenham Observa 
tory contain four feet of sawdust, Interspersed 
with deacd-air spaces and woven partitions 

such precautions keep the chonge of ten- 
peratore down to 0,1° Centrigrade cay, and 
L.7- monthly, year in and vear out. 

Sitice & princi part of cach instrument 
4, Magnet, observers cannot carry their kevs 
with them int the roam or wear suspenders 
with metul fasteners. Women visitors catinal 
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Elizabeth Hartley, 1] Days Old, Sets Out to See the Linited States in a Trailer 


ee } pare 
Her [uth is ham a Surwe 


) Geliwirker fine Year, Her brether, Danny Lymm, slse a Survey baby, 
haved traweled 3.000 milee by the time be wos three months old, Photographed at Canal Fulian, Ghin, Mir 


| if q E i t = 2 f = i =, cs 
Hartley had just browght haby Eiteabeth from the boepital ta fer toler home (page 645 


wear girdle: with steel stays, Employees must States. When they notice am earth shock 
park their Corrs ot a respect {tl istance trot they sept linet Ai ceunts of Tes IMntensity fo aA 
the building, State collaborator, Did chimmeys topple? 


Desks an] chairs in the rooms are peered, Did thishes fall from shelves? Such intfortia- 
not nawlecl The heating slove tof mon- tion, from widely separated points, helps the 


marnetic breeze, buen to determite the wilensity md extent 
The sine galvinometer, on which readings of the quake 

of the earth's horizontal force are made, is 4 Teleseimic instruments are yerv delicote 

revelation of precision and exactituce (page and pick up tremors thousands of miles away. 


O32). As-a result, they can’t record an earth shock 
Of wiolent jobensity clase to them 

In L932 the Survey, in cooperition with the 

lf an earthquake should rock any part of National Bureau of Standards, developed a 
the Japanese Empire tomorrow, ing few hours strom motion instrument which withstands 
the Division of Geomagnetism ind Sesmelogy close shocks. Information from this less sensi 
would know, within-25 miles, where the shock tive apparatus helps structural engineers ani 
centered. Jap censorship couldn't keep it a architects to design buildings which will with- 


Watching {ivy Jun Earthquakes 





ae re, giant) Severe Sake Such 2h neirimen! 
In t he L nite Lites the SUTYEY (of rrii- oes tol mpcrate COLIN aly", Hut stands pile 
nates the records of schentiice proups whith until a strong tremor puts it mte wction, 
study earthquakes. It aleo has the help of A few months alter the strong motion de 
75,000 volunteer watchers in our Western vices were in use, the violent Longe Beach 
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Ona Far-off Light (Opposite) a Survey Man Trains His Telescope hie 
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their efforts to mppine 
areas of vital intenest 
to the War Depart- 
ment. One of the bie- 
gest achievemenis to 
duie has been the con- 
trol surveys along: ihe 
Alaska Highway, 

The farniliar triangle 
is the basis for gewietic 
surveviny, ant, field 
units gre known a3 
lriangulation parties. 


Trisnéulation Trucks 
and Tratlers 


Trinngulation center 
for North “america is 
Meade s Ranch, Kan- 
cas, From it mediate 
the surveving projects, 
Jur svsher fas been 
icdopted by Oiniidn 
nod Mexico, thus 
widely extending a wni- 
form basis of control, 
known o& the North 
American Datum, 

I watched @ trianro- 
lation party at work in 
an important tiustrial 
area south of Akron, 
Chie, 

Twenty-eight men, 
IS with their wives anc 


lamilies, and three 
women make wp this 
motite unit: which 


travels over the coun- 
try in trucks and 
trailers. They wer 
under command of La. 
Camdr. A. P. Ratti, 

When | caught up 
with them, thetr trocks 
and trailers were parked in the recreation area 
of @ondl Fulton, seven miles nerthwest of 
Massillon, 

Survey work here was being completed and 
the party was about to move to Alabina far 
the winter. It was: early December tnd 
rather chilly for outdoor work in Ohta, 

Two portable Bilby steel triangulation tiw- 
ers hod been erécted about lour miles apart 
(page 639). (ime was 103. feet high. In such 
rolling, partly wootked areas, these lowers are 
Hecessary so observers and recorders may 
hive unobscuned vision over the lines they 
ite measuring, 

Observations tre mace ot 


the oliserwuthiun tow 
measure she of a 
bn'nh 


night, beows. 


hn 
a | 


— 
ait 





Wer Floshing Reon Cots throu@h the Durkness. seross Ohio 


Vers Lee Mottett blinks the Giny on and off In obeience to simak from 
foppesite ), “Dive. lim 
irinicle, The 
By mrnsuring two af the angies, the brogth of the other two adele 
ol the triangle tan be comyptech 


lie ween the iewerr li 2 tA 


lencih of atother eidie, th liuee line, bs 


more nacconite results Can | ve coolvtcernedt Thet 
and becuse it 1 «hifticult to see small objects 
at any preat distance during the day. A light- 
keeper operates an electric lamp, powered by 
Littericés, atop one tower, An oliserver on the 
other trains a telescope oft the lieht and reaels 
the angle meneurement on the theadolite, cull- 
me hit result= to a recorder 

Such a night observation may last four or 
hve hours, wnotil the observer is satistied that 
his readings, made through a microscope, are 
LOCUnLe, 

For the first time in Coast and Geodetic 
Survey history, a tower lightkeeper ond o 
recorder were girls: They had token the 


fis 


With Nonstretehing Tape, He Measures o Base Line 


The 


gt & Tobe tile f3th thet if stl, 


precisely, 


Hloce of men who hal gone into the armed 
forces, Commander Ratti was enthusiastic 
aver their work, 


Cairls Take two the Tall Towers 


Nivht after mht Mrs. Verna Lee Moffett 
climbed to the top of an isolated light tower 
ind sal there, obediently flashing her light on 
md off at signals frem the observer in the 
other tower, With the male observer sot Miss 
Mary (, Smith, the recorder, Hete again 
was the eternal triangle, but it was Strictly 
mothematical! 

“Aren't you afraid to climb to the top of 
that spindly tower?” [ asked Mrs, Moffett, 








[Hemeter bavar line. an allow of steel and nickel, expands and contracts 
Survey fleilworker 
in @ @traght tine for several mile acros: thie Ohio terram 
i= polled to a étandant tension between ted of them, the distance 


The National Geographic Magazine 


“Oh, mo,” 
plied. oT know it's 
pericetiy sate. You 
ame, mY husband is the 
one who puts it up.” 

She had traveled 
with the purty in the 
Ainifet! aute-troiler 
home for several years 


eh rt 


tnd knew all about 
towers: so, when the 
Wir created a ert 


fency a few mwnths 
won, she was ready to 
sheys it, 

Miss Smith, a South 
Dakota schoolteacher 
batiime. acquaint el 
with Commander 
Ratti'’s group when she 


Visite her brother, 
former member of the 
unit, before he went 
Into’ armed service. 


She had been climbing 
the towers for four 
mrt ts, 

“Now, 1) ] can just 
fet sume huskier girls, 
Ratti soil, teaming, 
“TT det them put the 
Lowers Up, log,” 

The towers. seldom 
come to gnel, despite 
thet fragile appeur- 
ance. Observers. stav 
om the ground during 
high ales. 

(ince in Arizona 
lightning struck a 
hove driven atukes MIOURLENTOp mocupled 
When the bone he al Surveying Party 
je messuted: pny] fised all the metul 

in the imstroments. 
Between July 1 and 
December 1, Ratti’s party had surveyed 
$,000 square miles and measured 25 miles 
Of base line 

In measuring base line, Survey cen ottach 
a thermometer to the tape-so that the small 
amount of it expansion or contractim can 
be measured and allowed for. 

Commander Ratti’s party was like a hig 
fnimly, 1 visited several of the trailer homes 
and fownd 30 little children in'them, ofl tender 
achiwl jpe. 

“We have an addition to the family.” one 
pleasant Survey wife told me. Mra. E. L 
Hartley had returned from & hospital with an 
f1-dav-old daughter (pome 055). 





Charting a World at War 


Mir. Hartley Invited me to call at his trailer. 
Inside, | found tiny Elizabeth sleeping peace- 
fully in her bassinet in the Itving room, Her 
hrether, Danny Lynn Hartley, two years old, 
Wis Vere proud of fier. 

His father had been with Coast and (eo- 
survey parties for mine vears. Four 
vears ago he married and bought his trailer 


cletig 


home. Like his baby sister, Danny Lynn was 
pon “in the sentice.” Ky the time ‘he 


was three months old, he hod traveled 3,000 
miles, 

No wives or children accompanied the 
\ioska Highway survey parties. When the 
firet group, old hands at feld work, reported 
for dudvin Alaska, Army officers-oreeted them 
with enthusiasm, for they came fully equipped 
to handle all their own problems in the rugged 
widermess. Jt was past mother. Jesignment 
for them. Five parties were used in 1943 on 
this job (page 631}. 


Pistol-packin' Surveyors 


In one respect the party under Le, Comer, 
John Bowie, Jr, was too well equipped. To 
come: with Alaska’s big bears, each member 
on his own initiative provided himself with 
Stele SYTHE, 

A the Survey men had heard the story 
about Lt. Comdr. §. B. Grenell. -Vears be- 
fore, on Montague Island, he and his. party 
hal come fuce to face with a pint brown 
bear, Noone had a looded gun. The men 
tried to scare the bear away, but their efforts 
only roused her, She reared and charged. 

Grenell faced her with an empty rifle which 
he tried to use os a club, 

With one swoop of a paw, the bear knocked 
it out of his grasp, Just in the nick of time, 
one of the men got his rifie loaded. He mished 
up, pushed it arainst the bear's chest, and 
fired. The bear stagmered toward o (ree: and 
died, Later ber two cubs were found m the 


ree, 


Black Bears Ran Away 


The Alaska Highway partic: had no such 
dramatic: experience; They saw only black 
bears, and few of these failed to min when 
the roen shouted at them. 

Surveying in Alacka pnd Canada t hard 
going. To build observation towers the 
timbers. Had 


men hat to fell their own 
weather was the rule. Many observation 


qtutions could be reached only by back- 
nacking in mountainous, trailless country: 
yet the work was carried out without a 
hitch. 


Father of the Umted States Canmst Survey 


f 
i 
a 


t 
was the almost legendary Ferdinand Rudolph 


7. 
Sil 
fF 
i 
= 
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Te Measure the Land, She Climbs Skyward 


asormnding the porinhhe steel bower 
tir renner Wien tne Arn 
made inroads on Survey field crows. Alis=s Mary € 
Smith: peeved that a g@irl could master the ciombing 
Lhinigqu¢ Oni Vittigo, too (Peer Goo). 


Refore the wot 


l anoles wae o mun? job 


1 
1 fe aol: be 
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DAD, WHERE DO THE TRACKS GO? 


yertt'd 
r you'd feel about knee 


. 7 si cr . i i 
ON, if you walked those tracks 
qk into a country so big 


high to a prasshopper, 


WESC, 


Le 


You'd see Indians sure—and cowboys, too — but 
you'd sre lots of fom 


f d miles af 
Eran, more sie ep than you. ever count fi: yee: galore; 


other things. Miles an 


sky-scrapin mountams that ook like they had a hunk 
of tor cream on top of ‘em. 


1, 


Taw 5 i} | 4 | . 
You'd see cushin’ water turnin” factory wheels and 


changin’ yellow waste country to land as preen as our 
hang lt t to land as gp 

pasture; apples half as big as-your head anc trees as 
stalk. You'd meet fnendly people, 


As at 


& beri 





Jack od 
livin’ on ferme and ranches and mn up-aned. Comin towns 


[T,000-MiLE SUPPLY LIME Par 








—F a 
oe ae. ee 
i a en 


Cts we 


t 
cith 


— 
oF 
_ Thee Sete i 


r a f 
and cities that ain’s much older than you, as towns go. 


“Finally, you'd wind up lookin’ out over the Pacthe 
Ovean —lookin’ west to were your brother jim i 
with his Marine outfit. Yes sir, if you'd walk those 
tracks west, you'd see a powerful lot of what Jon's 
hghtin’ for,” 





« * * 


The Milwaukee Road tracks ead to 
Lert your climate and seenerv—the 


new OPportunii- 
ties, You can c 
type of endeavor you're fhtted for. ~ ails in cid esteb- 
lished communities or pioneer in “young” country. 
Tt you're thinking of ma ung a move in the post-war 


days look to the west and northwest! 


WAR AND HOME FRONTS 
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WAR IS WOMEN'S WORK, TOO 
lhere cre fhoviseds of importinnt wor Pry 
duction jobs awoting wamen s willing hands. 
1 ec oe a yOu CoA ger erhlaribele trommg 
for faba with peocotime fafures, See abou 


ot wear pou loday... help ef your pon oe 
hogan of meecthearf bork ete] pal it faste- 


Buy... and HOLD... War Bands 





Pow OF YELES MARZIAT OF THE WORIDS FINEE! 1a 


De you remember how becutiful your wife looked in her 
wedding drew... of Jumtor's “baby look” before his first 
hoircut F Gon’? you with you could hold aech scones in your 


nena forever f 


You can... for ovr reseorch in OPTI-ONICS promises 
ie ea aref fireer wore fe filirs ered propect freee recs 


bits of personal hisfery on your own home screen. 


| ‘ F i 
fomorrow s BAM Home Movie Caomerce will be oimoler 
fo opercia, more occurol: in resulie, Projectors will be re- 
lined fo re-create iconer more clearly. 
ee J " z 
And in oddition fo the theill of re-lving your own por: 
aondl hictory...yo0 fl eee ond hear fre finest in profeanonrd! 


film entertainment, ia your own home, wilh sound, motion 


prefures fram fhe fomous Fiimosound Library. 


Thus the combined soences of OFPTlece, olectrOWier ond 
mechmlCS... OPT-ONICS.... will Felp pou preserve a 
plecsanl personal nighory af YOUr MOGs? frequred memories 
Bail & Howell Company, Chicago: New York; Nallywood. 


Woshington, D.C.» London, Established 1907. 


& Howell 


(PMINT FOR PERSONAL AND PROFESSIONAL MOTION: PrcruREs 


There's an exciting new booklet that 


fits the curtain of tetrecy on pt- 


. 7 i 
Woe rikclpe ane PelevisiGn. lt fi ¥i Lis 





for the ATE 


; Here ore seme ot the mose seorcling innovations 
Sad fee a fee TF wom wall fined described and illustrated in fall colar: 
i Radio virtuully free from ‘static, FM (fre- 
quency Modulatian) an entirely new kind of radio 
that fe-ereares all the tones im ther orgmal 
“YOUR COMING RADIO" sei Grebo) 


Revolutionary radio-phonograph that reveals 


AS FORECAST BY harmonies and micladies on your records you 


hive never heard before! 


Self-charging portables that play to hours any- 


os 





GENERAL| 


rs 
a 
Fle 

= 


mine them into your house current! 


a | ELECTRIC whete—and renew their own power-just by plug- 


Television In your home with lure, clear mmages 
of surpassing quality! 


For the fully Hastrated story of these coming 
General Electric Radw and Television sets, just 


send a poatcaril to Electronics Department, 
(reneral Electric, Schenectady, N. Y. 
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FM Redie by 


'—pam ligoe all wf 
“marue me! celine” 
ont bees ys. 





Veehe os mrgzing 
stur of eiagqe qed 
fee. ola eit ite 
of gor Fighting 
tere 


‘Tuse in General Electric's “The Ward: Today” Newt, eve teeter oi. me ELT on CS ot ie 
EA Gel Orobestra,” Sunday, 10 p.m BOT oe at 





Stack markings of the Cuba 
Mail Line stand for friendly, 
presperous commerce that 


hegan over a cenlury ago 


WH the coming of peace, resumption 
of world 


trade us a Whole involves 
many complications and delays. 

Happily, however, our normal maritime 
cxport-import relations with our Good 
Neighbors of Cuba and Mexico ran. be 
re-opened quickly the moment conditions 
permit. 

These countries have built up large eredit 
bolondes in the United States through the 
eile of strategie materials. Their lands are 
untouched bwwur. They are hungry for poods 
bought from the United States in peace- 
time—farm electrical 


machinery, expulpy 


mont, care, tracks, and a host of other item, 


And they are eager to export to ms quan- 
tities of tobacco, sugar, tropical fruits, cop- 
per, zine, lead, wax, fibre, vegetables and 
other products for which sufficient shipping 
has not been 


oVatlable because of the 


effort. 


nuchtv wor 


Cuba Mail has served our Cuban neigh- 
bors for more than 100 vears; our Mexican 
friends, for over fifty, As soon as Cuba Mail 
ships return from war duty to their estab- 
lished routes, docks and warehouece will he 
ready with trained personne! to reeume— 
hy sea or by air—the expeditious handling 
of passengers and freight for which Cuba 


Mail has so long been famous. 


CUBA MAIL LINE 





ATLANTIC GULF ond WEST INDIES STEAMSHIP anne mare 
Foot of Wall Stroet, New York 5, M. ¥. | 
Cuba Mail Lino * Porto Rico Line * Clyde-Mallory Lines * Southern 5. 5 To. 


Serring Cube, Mexico, Fuerte Rico, the Dominican Republic, Texas, Florida and the Sowith 
fiaw AGATE Wise Fpomede 
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* it one had ever seen a gun like this three 


VEuEs sagt, 


Hut when hbomber<e took to the ebiralos plveire. 
Army Ordnance enginecrs realized the meeil 
for oa L2t-millimeter gon, deadly to both oan 
TLE erounel lareets mill coreg Filliprs. eave capable 
af a high rate of fire. So they worked it oul 
with Fisher Rody, 


Practically every tool, jig and machine used in 
production was especially designed for it, But 
aur special pride was the automatic loader 
and ranuoer—~a Fisher contribution which can 
wt the timer before the shell is shoved! home. 
A lot of midnight oil was burned before these 
black mushrooms began to lrst at GON 
feet. 


Once more, we were grateful for the Fisher 
Skills snvel feebitainy ie that =ow os through. 


GENERAL 


Strato-Flak 4% 


or 
“wan Bonps |)" 
Toy Y 


| Arp America » r 
ey) 






The same Fisher Body croftsmanship thal has 
turoe! owt tanks. guos, bomber assemblies 


wie iher atmaniens eoncentroter it this rhe 
probe — dnd came tp with the right ners, 


Hhor fighting men rate the beet fighting tools 
in the world. We intend, mow os olwors, to help 
wive them whatever they need, and the beet we 
krtivw baow to boiled, 
. “ a 
ery “crear Adtennoon 
Miihks SYMPHONY (hy 
SA Network 


CESEH AL THE Ath 
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MOTORS 
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FINE RADIO 
i RECEIVERS 2. 


impertinent Piccolo punctuates 


po 






fine | music with a voice shrill, 





sibilant, insistent. . 
exciting to 
hear if you 
listen with 


a Scott! 


i 








The Piccolo pipes up among 
the more austere instruments with 
a high brash assurance that often 
makes them seem dull and throaty 
by comparison. An octave higher 
than its cousin the Flute, it brings 
a-shrill brilliance to any theme, 
whistles excitement into any 
score. 

Hut you may never have 
board the Piccolo truly, if your 
radio dulled its staccato voice! 
Then indeed you will want more 
than ever to be a Scott owner 
after-the-war...to have it bring 
to your unbelieving ears each 
single instrument in the orches- 
Ira, In its Own voice and timbre, 
as ina “living performance. 


ak 


sterner work to do. A Scott goes 
aboard the ships of our Navy, 
our tanker fleet, and merchant 
marine, wherever the flag flies, 
bringing mews broadcasts and 
favorite programs from home to 
lonely seamen. The Scott went 
carly to war because it was the 
first sate broadcast and short 
wave radia, its low radiation 
affording oo telltale leakback co 
submarine direction-finders, 

So instead of begrudging a 
Score to those men at sea who 
need them urgently now—make 
sure that one will be yours in the 
earliest days of peace. A good 
way is to buy HONDS, 
HONDS and MORE 








Meunwhile the Scott has BONDS now. 
Te 
sane b- 
| ee e001 
—————————— | un imei Bint iP el (ee 
4 mail Tat my ee ee 


E. H. SCOTT RADIO 44468 RAVENSWOOD AVENUE 


LABORATORIES, INC. CHICAGO 40, ILLINOIS 













THERE'S NOTHING LIKE a band-to lift the human 
spurit...to quicken the pulse...and secel the heart. 
The cheer and inspiration of music ts belping no 
end ta keep chins up at home, in-civil life and in the 
training carnpe. In the schools alone, America has 
three million young bandsmen! 


Bur can you imagine a band without brass? 


Only the ductility and free-machining qualities 
of this time-honored copper alloy could produce 
the flowing curves and graceful capers and glisten: 
ing bells of modern band instruments, with slices 
and stops that most be wirtizht, yet operate with 
freedom and lightning speed at the lightest fmger 
pressure. And only brass can produce the rich fonal 
quality so much desired by musicuens 


WAR BONDS are your 


Investment ina free 
America... BUY MORK! 


Coming! 
Coming! 
MERICAN LEGION 
BAND 
CONCERT 


LATVEDAT SOW. IA 





Of course it’s a 


GRASS BANO 


Thus, next time you are inspired by band or 
orchestra music, give a thoughr to copper, the basic, 
indipensable metal tht makes such beauty pos- 
ehle and, at the same time. is essential forso many 
other purposes in every wilk of life. 


From a safety pin to a door hinge, fram a hor 
water tank to a marine condenser, copper and its 
alloys provide the utmost in sery ice atte durahil- 
ity. It should be easy, therefore, to understand why 
all industry is waiting for these versanle metals to 
return from all-out war duty to the arts of peace 


hii 

THE AMERICAN BRASS COMPANY 
Calcio af Atarcma Lepper Missy Confuse 
General Otheen Waorerhore 3S, Conmeceicui 


ju Cormac ANACONDA AMERICAN fin as LTD, Sew Tordure timg 





Y.. will enjoy comfort in your home 
beyond anything you have ever known, 
when it is equipped with the new 
“Moduflow” Heating Control System — 
developed by Minneapolis-Honeywell ... 
“Moduflow” is available now for instal- 
lation in a limited number of homes 
having any type of automatic heating 
plant. The cost is surprisingly reasonable. 

For More Information... Send for the Free Booklet 


Weating and rt: Conditiontug the Postwar Home 
or... . See your Heating Dealer AT ONCE 


Minneapolis- Honeywell Regulator Co. 


T7008 Four Avenwe South, Minnoegeadia 0, Minne 








In the Ford kitchen... this little trial engine sputtered into life 


| By HAPPENED for back—in the Ford was satisfied. He put the serve the needs of all the people. 
very enfly LESS. In the Kiteh=- engine aside. It had served its Teday, at Ford Motor Com- 
on of his Detroit home, A young purpone. His idea was proved. pany the pionesring still goes for- 


PRINCE, Tain rf Lenny Fort. se Aint helt mot Stop To ip pela L id WELTo. cw Terns. new rate 
tenting 3 Prin: “ple if the internal hirmael?. “The man who thinks he riots, new devices are ecmtin ually 
egmbuatlin nz. nS Cone something: Mir, Ford bie ing evel ped, You aon t near 

am a trp oratua, clumped to the once said, “hoan't even started.” 


F Her ; ' , ' : nhoutmanyof them, because Ford 
ite ny) # ink ;. Wo plece Of ofe- His milrid was olres iV Stiri wi I 


assignments now mame military, 


bine h a8 pipe, reamed out for a theueale of a new and larger en- +“ 
a peal hignae pe 4 | Bo elie ss Rut ana day the story of this 
eviinier the Tywree!, 0 fiinec=- fine oP Lane pOrTarin Use. = ; id I 
eT 2 t , cer OE Pioneer Ing on he Pol At 
wheel from a lathe. Goeocline wo lust ahead inv the pioneering a as i / 


fed from an o exp. A wire eon- which whe produce the Ford Wi) be to iy A TORY Ee lee, 
fur-- automobile of we ri d-wiide i, through the medium of Ford, Mer- 


EF 7" L a = = = = . =e . 7 
molthe fret curry and Lincoln carsagp advanced 


nected to the kitehen light! 

misghed the spark. A henna lay the creat! 
He spun. the fywheel, Flame indust trial fissem bly 

cute ra the exhaust, the sink of inventions and improvements, new millions wiilseek to own them 

shock and the trial engine wos the pitting of 30,000,000 low. —for comfort, for smartness, for 

running underitsown power Mr. coat motor tars and trick to teliability, ond for economy. 


line, huindreda in both style and engineering that 


FORD MOTOR COMPANY 


| W.Sih&G. SALUTES 


Iudiona’s Beawtifal atate copitel ut Tedianupotin . . 






THE HOOSIER STATE! | 


» Strortinertial 


largely of pation Tnatiana finestone... ie Sypicnd af the stately brucibtings tht 
gure the Tomior Fiate TS. Pla, le pod thet oe contretore" herbs 
lelned saline dimwiraction vl mony of Ghee loposing puldia work 


Sebivcnc BSrilds to ey err | 


“TyERMANENCE” is the word for Indiana. 
~ You cansee itin her massive public build- 
ings... inher nich farmlands, kept black and 
fertile generation after generation... in the 
stark strength of the Calumet region, one af 
the world's greatest industrial centers. Cross- 
roads of America, Indiana isu sture thar looks 
to the future, a state thar builds to lase! 
With this determination to build strongly 
and well... this resolve to forge ahead in 
unchecked progress... itis only natural thar 
indianians should seek certainty in insurance. 
To serve this insurance-minded state, 
U.S.F.& G. requires a large branch office at 


Consult your inauronte agent or broker 


U.S. F.& G. 





Indianapolis... agency offices in 197 cities 
and towns throughout the state. Thus nearly 
every community in Indiana is served by a 
U.S.F.& G. tepresencative. 

This complere U.8.F,.& G, coverage is nor re- 
stricted to Indiana alone. Few communities in 
the United States, its territories, and Canady 
are without the services of a U.S.F.&G 
agent. So wherever you are and whatever 
you doa, Jook to your local U.S.F.&G. 
representative for gutdance in all casualey in- 
surance and bonding problems. He welcomes 
anopportunity of serving you. Consule him 
as you would your doctor ot lawyer. 


os you would your doctor or lawyer 


UNITED STATES 


FIDELITY & GUARANTY CO. 


aise 


FIORLITT aHE fils anti FPitea CPE POR ATIOCH 


HORE DOFPICES: RALTIMORE 7. MoO 








4,000 New York Cabs Get Top Mileage 
fom GENERAL SYNTHETIC TIRES 






cee FE é | . } r 
oe on PPP F ths 
frryy yee ae 


Sis co ¥SR 5. Conucal Tiste Rave been Grae choice aubak ch 
OPS Panos in New York City 7 lacing Pu ether mukes lay , 
lirge margin. 

When Synthetic Tires Come, it was only natural for these 
same operators to look to General for continued long-mileage 
leadership. Since the first General Synthetics went on he icahicels 
in September, 1943, 4000 cabs have rolled up the astounding total 
of 698.400.000 tire miles, 





Typical eWasiar ees these is. the huge fleer of Terminal SySLe fii, 
Inc., which i 100%: on General Synthetic. Using General Tires 
exclusively since 1940, Daniel Arnstein, President, 
knows when he says: “Mileage from’ the original 
treads is highly satistuctory and because of General's 
stronger curcass these tires take the same number 
of recaps a pre-war,” 


No Stronger Proof of mileage can be found 
than this performance of General Synthetics in the 
most punishing passenger tire service in America. 


aa forge way to make friends sUyY MORE WAR BONDS! 


fix these words in your mind: 
yA ° 5 r li ' o 
Zenith Specializes in 
vie | | | 
RADIONIC 
EXCLUSIVELY” 


This Zenith Policy 
is your assurance of the Worlds Finest 
in your coming New Radio 











Sie THAT TO “RADDOSTCS nit lon! i SCL Ea ly der the Thoae ae Vee tie hein ape wera PCE ee A, 
7 jost like what it mewn... 2 Boenicrated af railic c 

” . =o i ts ae * : - = 
pnd Glecrrodkkes which imclodes manr oew,. #C rc OH, OUT OF WARS prove erouncd=oor of Fenhh's 


backeround of BADIONICS EXCLUSIVELY —will come 
the finest in radio for you. For through unrivaled 
war wrk ane TELLES me Sepenience iy ' PAT MOAT CS 
PXCLUSIVELY Senith has won ungoewioned legder: 
ship in High Freqoency—the basis of FM Radio, 


developments born in the bent of wartime necessity, 

[rs a broad fell, namowiecs. A field «6 rerolo- 
homiry mol tascemoving thee it requires comple 
CONGE RTO chn bo remain ffs maser. Th at owhiy ¥ 4Lenith 
ppecialiocsin  WADIONICS EXCUDSTVELY,” No spre smal 


i ; 8 bee oe Televiaron aad Shaoarr Ware. 
ing ourinto unrelaced fields like refriger ators , 
WHaners, cleccric res, Cockle d roe Prices and WoecwUeENn Minx rhese words... the fenith Bartinoni: Rewer 
Cerner. Znth bes oo benion of competing with hitiog ion the wary!l Warch for ic in the coming new. 
lifelong (Pecwiints in those falda, fenith Aalionic Radios, Radio-Phonographs, and 
= i a il F a = 

T a policy of “RADIONICS ExcLiarvecy” hug  lvbal Portables. Irs on excluiively Ze nich revaly 
made woenith ope of the) largest Radio manilacerers — th will begin & new era of engineering mw 
in he wore, WRHOCmene ond p tel inion qo li cr ot low Liver... el 


2 ct — | HH] a = TEVOutiCn (het Bees POU grtitest colpe per dollur 
Tr da thee feeson why oullions of owners of prewar : 

” a # , Fa Aaah Ee 1 TC Ce now Ge tet your hart 

écnths are sul! enjoying top radio performance oo J 

with leat service cxpecnsc Keeh 3 hear ever oh ei we for the bert in radio 
—— = = 7 a a ws | a a Sa 


eg : ane ee Fe free 
Atel ip is the reason why today, down wast Zenith Set ioe LE LT 


Production lines, fow record nambers of soperbly 

performing Badionic devices for the nomed services a = * 

—nany of them so “hush-hosh" they con only be 

hinges! ot. They are not only helping to save lives JENITH Rano Compor ation. Chicago 39. Tl. 
and win boothes but they are also doing their jobs un. 4! Prodaction Now for Wor or Rehabilitation 


OPPRST Pee, ERA waite 









- for the Best in Radio! 


LADIONIC PRODUCTS EXCLUSIVELY= 
WORLDS LEADING MANUFACTUSER 


RADIO -FM-TELEVISION - RADAR - SHORT WAVE - RADIO-PHONOGRAPHS - HEARING AIDS 


vutse Harhects RADIO 





‘My dollar says an Hour!” 


The privete picked thirty milnutes— 
the sergeant forty tive, 





Who'll win the pot? The ono who 
b eon the closest to the time their 
:. L. pal aperuls dickering before bus 
ee.) =e snpkes his parchimet, 
And the dine he spends ie even more important then 
the momery, for, ae it aye in the War Department's 
Pocket Guide to Syrin: 


Li 


oe « DPR Ie Mey o porches is 
fuMorniomy. Jt de port of De eactol fife of fis 
people, They do nar free Jie for ine meeney. . - 
hut to practice fede ofille on Jivigmenta, To 
hurgnin intelfipently ia fo shou waderatonding 14 
podiues.”” 


That's the custom of the counlry. .. cone Chita pen 
ioomany boys who orp etationed there, 


Thero's 4 custom of our aon country, too, Lint "s 
new jomany boye in serview, [t's the American cua- 
tom of traning in comfort — 
which troop are duing ot the 
mite of 30,000) every tight 

Lots of them have never 
dept in Pullman beds befor, 


So ooing Pullmost ia thrillingly new, And that’s wheal 
it will be to vou when tho war in over, 


Then, new Pullmen cores will give you camlort and 
cmvnnence beyond any you havo known, One 
mir? batpee car will be aif roo, 


Your mom—in one of thease post-war Doplice- 
Roamette onra—will be like a private moon io a Eire 
hotel, providing avery ficity for your comfort and 
convenience. But Puollmon plone that a Dupie- 
Roometie will cost you little—if any—moro than a 
lower beri costa new. 


Another new-type cor will provide Pullman 
comfort ond cotiwenience for feee thon the. preenne 
mite for oe berth in either watandard or touriet sleep 


ig Omre, 


When these (wo new-typ) care go inte service, 
eutiag Puflon will besmore than ever the custo of 
the coumuiry, 


HOwW's THE TIME TO BUT ANOTHER WAR BOND! 


PULLMAN 


e For more thon 80 yoors, 
the greatest name in passenger transportation 








Caperigne Dh, Ths ‘= lo be 


hut when he comes hack there'll be newer, 
finer ways to enjoy the land he fought for 


Maybe we will take our post-war meals in 
pink, green and purple pills...maye we'll 
swoosh to work in rocket cars...maybe so! 


But there are a few things that cleven 
million G. 1. Joes want to see just as they 
left them—just as they've dreamed about 
them through all these long months. Such 
as the unchanging love of a girl who 
waited—wch as the magnificent National 
Parks and playgrounds that are the bevi- 
fage of every Anterican—all the exciting 





and wonderful things there are fo see 
ad do along seventy thansand mules of 
American highways! 


These will not change—but it’s going to 
be a lot easier to visit and enjoy these 
and all the natural wonders of This 
Amazing America than it has ever been 
before—Greyhound promises you that. 
In the days after Victory look for. finer, 
roomier motor coaches—for more spa- 
cious, better equipped terminals (perhaps 
with helicopter landing decks!) Expect 
Great hoain is of Greyhound im tbe g (avn 
dary s fo conmiée, 





GREYHOUND “2*~_ 
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Bay Mor Soods— to Hove ond Ja Hatd 


Another Boeing Superfortress starts for Japan 


They're beginning to roll off the 
assembly lines in ever 
nutbers - these Boeing Beg 
Super fortresses, anly a few of 
which have yet seen action. 


pe ey ee GN T 


They have behind them one of 
the most gigantic preaduction. pre 
grams ever cone eived for any 
weapon ofavar, It is coms sidered uo 
major achieverment that the Super 
fortress is ti quent pcb un 
airplane as well asa high-perform- 
ance airplane. 

As creator of the Superhortress, 
Rocing assumes the responsibility 
af providing all engineering data 
to hundreds of co-operating oom 
punies ...making all design 
changes and paasina them slong 


DEVONTES OF THE FLYING FORTRESS = THE Kw 


sa supp fing master pauges thar 
control the imterchanspesth lity. ol 
parts . making available to ull 
af the oer COMP ANS tocelimyg 
and production information, in 
cluding new Botcing-develope h 
manufacturing techniques, orc 
successfully co-ordinating all the 
combined activities, 


The: group of mhanubacturers 
panticipating in this huge: provduc- 
om prprin tnchucdes thie Mi atin 
ancl Bell airerafe co pA, alan 
prod ing completed Beaeing 
Bede's, and other compUnies pro- 
ducing major sub gssemblies— 
Rrigps, Cessna, Chrvaler, Genera! 
Wotors, Goodyear, Hudson, Whar: 
ray and A. ©. Soith 


While Falflling the nspansihil 
ity ol serine these 
cOMIpAanies, Boeing ala carries the 
TTLi PCIE loads im pe aipct LITT. VW hen 
all facilities reach capacity, Be else 
will produce ap prosmateny 7 75 er 
cent of all Bags 


ct Jen MS ti LO 


The Superfortress and the fi 
rracrnls Flying Fortress  jopresent 
Bocing s effort to provide the 
Army's pret bombing crews with 
the best possible wirplanes for their 
De a PASS. 


After Victory, Rocing princip lee o 
dicsi le, The tne rHTe t ittad hha i ns PRES 
ill, bear fre dn pros ved Per ts ported ucts 

ed vot Curr larry Fie pita ihaai, 
if it's “Built by Bowing,” i 
in be good, 


pes }. cvuataal 


0:29 SUPERQOWTEESS * THE STHATOLINES + TRANTOCEAN CLIPPERS BOE ING 











“WE FEEL. 





Ain 2 
, La American seldier Wrote Cote 


words. “Do you wonder,” hus. letter 


read, “we feel at home in Britain after 
have geen the original stars: and 


stripeson Learge Washineton'sarmorial 








rer the door at Sulgrave Manor?” 








t that 
same stirring of the pulse when sccing, 


Generations of vieltora have fe 


for the frst time, that ancestral home— 
so dear to #imenican hearts. 

And along the railways and highways 
of Britain are countless. other places 
woose mumes awaken thouchts of home 
in the minds of these welcome visitors 

Today, tn time of war, Britich Rail 


WHYS Be PIVINE service to the wulormed 





cons and daughters of the nation which 
joined us once before in the fight for 
democracy. Tomorriw, those namesake 
cities and towns—all Britain—will wel- 


come you aod make you feel ar home! 





Firbrrsentumon fe Aerie fs meaintamed 
through our Gewral Trafe Marager, 
T. O, Slattery, 9 Rockefeller Plaza, 
‘ew Tork 30, AY. T. 


hy, 


MiédMe 





at HOME 
in Britain 









Fatriot, President 
—and penman! 


General Washington, in dark 
davs, Jed his country toward ight. 
This peerless patriot was also a 
potent penman—wrote fats and 
commands, ledgers, memorable 
memoranda, with quills of geese. 

Topay, the pen behind the 
sword 18 Inkograph—chosen by 
many generals, and hundreds of 
thousands of men inservice. Easy 
Howing, precision-buile, pointed 
to fit pressure of any hand, light 


‘5 | | a F | 
Ver durable, it 1 as depend ike Wn 





the held os in the office and home. 
ti VOur ewer is out of stock, 
please keep trying! 
carry, ao eral! orders; only dealers can 


HOF fy yon. 


Ue ay pen te aten af for mire 
WAAR BONDS! 





Jukirgraph Ce. int. 300 Hisdeon St. NY. c.13 


“Buy U, 5, War Bonds—Thes Identify You" 











Fonctui Mwiietr. patria tur fhe Shagtuiew cilimecdien nf grant arctcts by flerts Caliapin 


Recipe for a great violinist 


By ee aboays heat of the delicure, senaciwe violin 
Lone’ says Helfer, “Well, | assure you thatit takes 
the nerves of a bullithter, the digesnon of a peasens, 
the vitality of a nightclub hostess and the tact of a 
diplomat to lead the strenwous The of a wicliniae,” 


And after all, who shoald know better than Jascha 
Heifers? Bor in Russia 44 years ago, he actually can- 
not remember a cme when he did not know how to 
}) lay the vied! 10, fo ur fre leurned atthe die ce fhirec onl a 
quarter-size MIStruirrrene, At seven, lve friade his debut 
and bar been self-supporting ever since! His concert 
career has token hint four times ardund the world 
end he estimares thie he has played over 75,000 hoom. 


Today he keeps oo extensive concert sthedule— and 
oii Bives Theron Perot fo Sseivice Met 
in camps and overmecas. He believes thar in wartume 
music bmnportane, “le obese devas,” he anys, “I feel 








saneue x 


LH my al WSRcCeS are ren ay ’Wion me. Tone We Art 25 
one, enjoying &@ Boef escape from fealities,’ 


When Inscha Meifets pig, hesuees bie precious Guar- 
meting Viele aloe ite i2—ar bis Stradivarius miade in 
1741. When Jasche Heifer fetes to recorded music, 
hit instrument is the MMapgnayvix 


To enjoy to che foll one of Heifer’s masterly record- 
iis bear at played by the meio: phonograph he prefen 
abeveé all ochers, So berorifully does the Magnavox 
reproduce great music, that Aereislet, Horowitz, 
Beecham and Onnondy have joined Heifers in choos- 
iriee it for ther own homes 
“send ‘far Reorodections of Paintings: Set of ten: reproduc- 
hone of pelnriogs from the Magnavox collection 
ime 11" x oO", suitable for traming—S0¢ at your fag: 
mayisx chealer rey send S0¢ mm War Stampa tc Marna: 
vox Company, Department WLG1L, Dorr Wayne 4, Ind. 


She choice ¢ uf great veils 


TS. MACHAVOR Fi 

—- —— Tosgppreciate the mareed superi- 
opr ot the Mapneves laren toe 
Frequency Mixnhilation program 
over this mstruavent: Magmaves 
was an fF Al prenpéct and the 
hope mbikiicn qa Ee RE ta as iryguited 
mo teke ful] acdhwanteae iit FRM 
brvadeseing are iaberedt iq the 
WasnarTon ridio-> phopegraph. 


Vite. 


Bye that: Pier Bowl fasts 











Flick dm phe “dob, deceit 
vt os che Sdavldern ef phe 
Keating & Ala Avera 
faffed Irough ite Seine 
Pit af Aditi, he Bere 
de See Poet uf pho Fil +i 


phe Late ba Frama 






Tewdsy, dpa HP. Slice! tae 
oT as — weed utd Lrtges 
rant pp eee Pe os ater 
ae Sew Epc! went — A 
amos a cia feeb cen at 
ferme? PMPge Port stil 
jhe ate barrontecing athe 
see cca te Soe England pi 
i oU AS herp huibe att fev yreerd 
iy ie degping ee fagend 
act wink pene hil a per 


Tu a eticl Comat 


HERALD OF 
TRANSPORTATIONS FUTURE 


NS the spectacular job America’s railroads are doing there is a design for 
hiner hiture transportation, 


le cemters upon the performance of the General Motors locomotive. 
Part of this performance lies in this locomotive's work. It is quick to get away 


EP carries through its job with few or no steps for service—gets there on clipped 
Ke _ © schedules, 


BUY : In run after run these locomotives are hauling heavy freight faster than pras- 
| goWD> sengers were carried a few years back. 


These achievements are clements in railroad progress. They are forerunners 
of a great new cra of transportation efficiency in the days which lie ahead. 


Locomotives....... ELECTRO-MOTIVE DIVISION, to Grange, Ili 


een) ENGINES 50 to 2000 4P... CLEVELAND DIESEL ENGINE DIVISION, Clereland f!, hig 


DIESE 
POWER ENGINES .. . (Sic 2504-7, ... .. DETROUT CHESEL ENGINE QIVISION, Detrod 23, Mich. 
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BUY WAR BONDS AND STAMPS 


When the wounded come home 


They come more quickly, more comfortably anil 
with higher hopes than ever before in history. 
American doctors and nurses are doing a mag- 
nificent job of healing both body and spirit. 


Dairy products are a prime part of the treat- 
ment.. Por example, the tmedicn! officer of » 
hospital ship which handled 4039 South Pacific 
casualties and lost only seven, reports: 


“Tee cream was served the patients every day 
asa food anda medicine. It helped build both 
atrength ond morale: To those wounded men, 
ice cream moet nearly represented home and 
civilization,” 


And landing again in the U. 5, A. ip a tonic 
ta appetites, too. Listen to the busy mesa officer 
of an army hospital, where patlents roll right 
in from the gang-plonk. 

“Those 700 bors have drunk up 1500 quarts 
of milk and the day's not over, There won't 
be enough milk im the state to fll them up!” 


We know you'll willingly share your ice 
cream and mith with boya like these—even if 





ft sometimes means doing with a Littl less. For 


our part, we're proud that our laboratories 
have been sble to develop for the Army and 
Nav¥ eo many products made from milk — 
nature's: most nearly perfect food. 


Dedientod to the wider wae and better wider- 
atomding of dairy producte oe fuemey food. 
... ta @ bese for the development of ew 
products aid wuoteriao,..caaakource of health 
nit enduring progress on fhe fornia eee mm fie 
towne and cities of Amerie, 


i ey 


NATIONAL DAIRY 
PRODUCTS CORPORATION 
ANO AFTILIATED COMPANIIE 








The story of every-ereat Victory 
cf Our greed forces hus Hee a 
story of »« SPt-sec- 
ond timing and miracuolousl, 
unified attack; Radio ties all 
combat arma together, ,. makes 
ofthema wiited, jrresistible ream, 


lee miwiork 





in close cooperation with the U,§. Army Signal 
Lorps, Motorola Radia Engineers have developed, 
pails and delivered in great quantiry such bartle- 
lumous radios as the Walkie-Talkie, the “Handie 
the Cavalry Guidon Set, and the power. 
ful two-way unit that moves on wheels, 


Afuch of this equipment has been of the F-M 
(Frequency Modulation) type. This is the static- 
less, noiseless kind of radio that vou will eno: 
when Victory restores peace and oor 
AMOrtca 


LIKE THE “HAWDIE TALKIE", THIS TINY PORTABLE 
WAS A NOTABLE MOTOROLA RADIO FiRsT! 
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he market. I: oka @Mmchie, beatiful: ri 
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Age | he thatrelous thing abinac the Moro 
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than # ona pahot Camere , ea iprkaar 

etre. hardiai of rudia please, Work fre 
iF Atouoroia Mayhew. te 
facil bie Hicanes buy sore war bonds 
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Old COMMUNICATIONS 


FieeaAniO «+ TARAD © MILIMNaR 


i is mete 4 place to find 
your place i in the run 





* Phoems, Arccona=in the Valley of the 
sii | iat the place to dpend « winter vacation 
Phoenix famous senshine and Certified (imate 

are tmlormade for basking and bronzing for 
imumoes loafing of oll-out activity. And ite Hospi 
tality @ as warm and friendly ag its weather Les 
Phoenix be your dediimation when you can travel 
again. Bur PLEASE don! come without reservations! 
. : iva 
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Tru-Trac 
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Wo needle noise o 
crating. at the record, 10,000 
plave, lees wear. Ask Wo UL 
deuler for the Waleo Tro-Trac. 
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PLAYING | 
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BLack MA : a ; d 95,000,000 tons of it 


travel over New York Central yearly 





Sonn WHILE, Pairatroo ps attack, fmat- 2 


ing To carin On Nylon ‘Chutes, rive 


from... f ee 

Somewhere, a girl welder idieccs » ee — : 
hissing electc spark gencraicd by rhe “SPURS” TO VICTORY 
power of... ? New Yiork Centtal “yp 

Somew her, a cminload of war materiel ‘ 

eped Oth its Way tO port by the anving 
fotcc of... eon? 

‘There's black magic, modern magic, in 
EVErY lnm ¢ f¢ toal. And New York Central 
is proud to have this fehting fwel as its 
Largest cumomer. Por this raileodel gor at & 
ieee es hanical Stoker... PUckIng Up coal 
irudt) Pres and other roelroi 4s AE 1 feed= 


ine jt te induseries, docks und dewlers along STOKING THE FIRES OF WAR 


ack 6 ao! fected ders Hines 
rl oct ding Coalition, Ad 
eck endtie) loaded Cure nit for 
pitied upredadlr and replaced 
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ita 11 (D-rrule right OF Wy. Che ble placit ey burn e 
Some G0 000 onal cir now wear the eich) a6 200 cs ee 
“hoe” Bor even these mist he reinforced d dav, Those co rm mrerees Hi 
with cars ol are roads to hal a yeurty del jerred on end sik hal’ 
eal total of 25,000,000 tons... incloding foot thie polepes tc thie plant 
ruil lacacei col toes peed) uy the tanh pod iter f. faliog 20d) Becca 
ecde3 bk fot ote: 


Tratary, ray carefne frre unt ieP= 
teanization beep coal Nowing fo were 
rit as uged edt. Tamora’, LOwt war expe ri 


HELP SAWE FIGHTING FUEL 


Due to war deveatuls, wa eet 
euce will pay dividends...i0 still more laaye posable qo diolse et 
eficient fret aelit ery ihe imalwertrses areal ny Vor deaber oo Bawury ear i 
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NEW YORK CENTRAL 


OMe OF AMFRICA'S BALLPOAOS—ALL UNITTO For victor 


ONE DAY'S COAL anatis 


Tf all the coal Central hauls in wy 
day Were Parone rid i this lake 
SLie yard, you d sce 4, Me 
CHM ee. ye lid nib 


ot them! 
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SNthen Solinmny. 
Comes. © Mare hing 
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Now he knows what a 
difference there is in Socks 
... Comfortable... Grood- 
Looking socks that Wear 
and Wear...and WEAR. 


INTERWOVEN =the Greatest 
Name in Socks. 
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“HEART 
DISEASE 


but I’ve never 
been sick in my life!” 


Why should heart disease strike a man 
of health and vitality? 

Well, the doctor explored, you know how age 
affects your face and hands ani hoor. Over the 
years, yr he art prows @ dar, To, A that it may 
ber leas able to meet the demands of atrenucus 
living. Unlese you learn to knew atid live within 
the capacities of your heart, you muy nak senous 
coronary heart diase even im the very prime of 


life. 








Sudden exertion is a thing to uyord., 


u | F a - 

Just what is coronary heart diseaser 
Coronary deart disease means that the walle 
of the corntiery arteries the arteries parts e bbe 
heart AL wla—huve hardeneal Lipy al lint, | LCOPIE 
qucker, and howe Lceat ATE ta their i [ LatICIEy, AR 


© FEC Ves le ie, bad woe! aril 








a result, the heart muse 
thus less food and oxygen. Naturally, i yoo then 
Moke CECeas ye demands i YoOul heart, you re 
inviting trouble 

Coronary heart disease rm the moat common 
form among men past forty 


‘res you should watch for such posable warning 


shartncss of 
bred th, chest Pans, OF OP Pees meas the heart. 


SPIO tOMmMs a5 eMCe sae Ve fatipue 


o 


What can be dune about t 


First, see your doctor and be punded by his ad- 
wie. Uf the attack is severe, be may prescribe a 
penod af pestinm beck. 

The doctor will eurely recommend the risles for 
Livin which cvervone wri ert’ waite bre Wise 
co follow ae a PRECAUTION againat heart disease. 

For exatnple, the doctor will advise moderation 
in all chimes. Me will stress the impoertance of 
avoiing stidden excroon—the wisdom of gerung 


- 
Li 


hy ern ut YTB 








clenty of sleep and avoiding overweight. Perimdic 
ohvsical examinations will probably te recom 
mended, including X-ray, laboratory, or other 
testa. 


Must patients become invalids? 

No— so long as they 
carly, the damage to the heart tay be meglipible. 
Resides, i¢ should nor be couse for needless-worry. 
Tialuy. theusans of monple who have heart dis- 
ease, and who take care of themeelyes, are living 
wirtually nermal lives Strict 
eam freedom from all worry and stram, m of pri- 
mary importance, Less strenuids forme of pla 
eal recreation should be found. In ether words, it 


rm Necessary io Prt 


don t overdn, DHsgnosed 


aelf{aai ecto linie, Ted 


For more information, eri for Metropolitan's 
free booklet, E14-N, “Protecting Your 
Heart 


Metropolitan Life 
Insurance Company 
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New York’s oldest inhabitant 


Acconoma to geological records the Phytasaaur 
Ls one of the fret known reaadents of the New 
York City area. 

He livedd abour two hundred million Years apo 
in What peologists call the Triausic period. A rep- 
tile si hrowe twelye feet mn lengt hy he bred 2 CUTS 
brak-lke snout armed with sharp teeth, 

‘The Phytosaur was a crawler and a eximmer. 
In many ways be resembled our modern croce 
dile. But he differed in two HIPPO: PeSsnecti. 


Hienostrils were set back tear hes eres instead 
ef at the end of hi gnowt. And the teeth at the 
nip of his sneaut were liorege pod curved like nip 
pers on a pait-of tongs. 

Tbe Phytosaur was equipped in this strange 
way for a very good reason, 

With hia nostrils so far back, he could float 
along just under the surface of the warner with 
just the top of hi head protruding, and thas 
meak up on his unsaspecting prey, 
were btted to the particular conditwms under 
Which they had to live, 


Asthe Phytosaur illuctrares, nature's creatures 


But few of the earth's tnhobicmes have ever 
been-able te protect themechvesaeamset the con- 
ecijurnced of a sudden change in environment, 


Ain is an exception, 

Through insurance, he protects himself and 
hi family agamer the consequences: of sudden 
changes that mughe otherwise bring financial 
disaster. 

If you should be deprived of your earning 
pPeiwer hecitive of Injury following A | accMent, 
accident insurance will provide an income for 
you and your family and will pay your medi- 
cal bills while you-ore aw ay frorm your yah, 

[fa fre or windsturm should damage your 
property, fre ot windstorm insurance will pay 
for the expensive repairs which must be made. 
If burglars should break into your hous, thefe 
meurence will cover the loss you suffer and thie 
damage which is done, 

And, of course, hfe insurance will protect your 
fa muly if SOITLETHIE ghey Led happen tu Vind 

Consult your local Travelers avent or broker 
about the forme of protection you need to puare 
antec the financia) safety of your Family and 
wert selt. 

Monac: Insure in The Travelers. All ficema of 
insurance amd-surery bonds, Dhe Travelers In- 
wurance Company, [he Travelers Indemnity 
Company, the |ravelers Fore Insurance Com- 
pany, tlartiord, Connecticut. 
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® Send your service man a leather-fmoish pocket case 


with CH sg os EO 2 


. three Minicolor Poots made from 





your Kodak Bantam or 35-mm, Kodachrame Film trans- - 





parencies, Minicolor Prints, full-color photographie enlargements, 
reproduce all the natural beauty of your orginal transparencies. 
Three sizes. Order Minicolor Prints and pocket cases throuch your 
Kodnk clea hey, 

He also boos coeel folelers: for Kodacalar Prints— the fall-colar 
Prints ON Peper tmadic fram your Koducolor Film negatives. Koda: 
color Film is scarce; but there’s a-lutle to be had. At vour Kodak 


dealer's... Eastman Kocak Company, Rochester, N.Y. 


THE MARCH OF COLOR 


TN 1038 Kodachrome eheet film led 


. : : to full-ooloe pliotiogreplis ess phe pee . 
iN 1928 Kodak brought ourublin for and new enuper Wlwetratous ' F 
making home movies in full color, 3 

= igs IN 1041 Rodak mtroduced Mintcolar 
IN 1953 Kodak introduced fulbcolor = Pring from miniature Koda rome | 
‘ Vi a -: ; Vy : 
Kocuchrrime | Fiulnit— making color Filer. ttasmpsarencies-— ihe firaé alirece ' ; 
movict available to over Lenn fillecalio paxtioray hie cried. ' : 


home. 

is: 1odn ki lone lirerrmie ati | pactiire "i 
shot witha Kewlak Ranta of V5-nu. 
cainera, became thie jus ul tens of 
thubimancs; 


iN tit? Keidacalor Film (ulfillea! the 
dream of eenerations— coli ra pe 
ahi ra, fil) coder pirienda tude [ren 
color hittatives tr at ordinary roll- 
bim couner, 


hos made color 
Photegrophy oa part 
of everyone's life 
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Fabulous Fruit 
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Howe of diy Clonnidos peers, ones pren tn Prine in the lixurw of 
itm, Baskets of du Comper. pears aint other equally rane fruit 


Chater coer de ell wjeter and eerie wre ifort le PEL oe finned afer fitter #5, 


Beer thong da gipaeeileedt fi he eral) iia odrertianel rial fb arrdee 
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BOXES OF DU COMICE PEARS ee: 
Bi lupe, eucli Teor ia ow HOLIDAY BASKETS 


“Feonel fl.” Set, fetal ey Jemma white, hoid-swwer, bengal 
iringiog will) pire, ie wiih de) tae [ite hail rit] ail hk 
Hhihereal tlie Benet peeare it Lise TD etlgeaigias & gigeliin Linnean Cr niper 
tha wiwhi Bos Feiner Coup, White Vigm, (ona hala 
1 ta da 5 4 Vulley Diuiew, Ae Wilsou. em tvat ubown abil 
Latte prepa weal ribbing  iiinil ilicjeliaidiet § SrUpipiiinge. 
Woirthil, sale “1 a, os " 04 
Da luxe Box (21 to Mem lend IC 
fs Pears)... . S545 Somillernior..rugiilg abet 1 ies, BS, 


Hiprirn!s gunraniers! ie move ie pert) condi lion feeniy piaitbery 
mnie oer el Beit pee Piek!. Seed chek ee iminiey one, Sila 
sitaladitia 1! Ne C0. sa, Weteren lel, Nallonal Rank, Milford, 
BLUE GOOSE ORCHARDS 
Aoeorin Feil Cperenre. bie 
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The General paid with a 
Travelers Cheque ...and 
0 did Private Brown 









War hasn't 
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aneeates 











Always carry? | |)! 


“BANK /AMERE 
TRAVELERS 
CHEQUES 


Peep ee cothakia eeorpebere, seth igerivly 
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Sun eit rhines practically 
every day of the pear. Air ia 
‘iry, wate and temic. meord- 
bes of the war, Nawihore else 
in the U.S. con vou fiend rhs 
fore tomtom if mimderate 
aititode cual chiitiath. 

For free booklet aod in- 
formanon write our 24-pear, 
non proft Tation Jnashinw 
(limite Clad, ssoy-H Riolio, 
‘Tucson, Artoons. 
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ferserat ra Henk of America Narional Trust 
anc Savings Aenciatven, CALPOR NDA 
Re Pens. eter inhale bose es 


Leet. Meggitt Riracra: 1d Sickel Lane, Loma, £404 
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f 
| eo Che demands of wartime place a heavy load on the 
nition s rattroads, Materials must he kept movin — 


keep Ltt Kolling troops, too—with urmose eliciency. To do so, all 


equipment must be maintwined in good conditian, 


LUinion Paciic locomotrves, for example, are pertocdic- 
ally inspected. If repairs of few parts are required, he work must be 
done with painstaking care and no loss of ime. That's the job of the 
men in the shops. They “keep'em rolling.” 


These men know bow important it is that our fighting men get on 
adequate and constant supply of materials and food; know that it 
can't be done without dependable home-front transportmtion, Bur 
there tncentive for hard work and sacrifice is more than victory, [t's 
alsa the Urecnt desire no keep this COunrry the Wil’ If always has 
been...a land of opportunity where enterprise and initiative are 
recognived and rewarded. 
+r viru war Pina i gl! args i foal ay 
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GEOGRAPHIC MAPS—timely, accurate! 


Ideal 


for Following ‘War or Peace Developments 


Ten-color Series Now Includes a Greatly Enlarged World Map 


PP eT SSeS SSS SPP ee 
Natinnal Goographic Society = [G44 
Dept, C-J, Washington 6, 0. C. 

Plewse pend me the tema melicated bole 
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FE: albienpertane ¢geckoaplic facturs of Waoeld 
Te Tl vid the Gon ioe are sheen on the 
Natotul Oeopraphie Soectety"s tenecolar PrLGr ral. 
beled ermine ame Ariel Forces, 
they will licip vow alo to wndertond probleme of wor 
aed pewie aril to follow eich day's febehul: events, 
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ENLARGED WORLD MAP 
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This is San Franciseo fay,aod the deep strait that jos 
nowith the Poche Ocen...the Golden Gate. This Bay, 
with 1450 square miles of atiwhorage, could accom- 
nithete at one titel theships of the wardd. 

For nearly Sih. years abies the diecovery of the New 
World, vessels of the mantic bollons score heel free 
thas Jegendary harlyor. All mussed the Golden Gate. 

What the sailors missed, a soldier found. A land ex- 
peditvn led by Cuptin Don Gaspar de Port le cliscce 
erect San Fromcasco Bay on 1770. bt was tnevitable thos 
there should be here a city worthy of this harbor. 

Verba Horna was iw chiidhoesd fame—ao dirowss 
pinceeicn where the Spears trackert hides ariel tallow 
for things the shrewd New England traders bercrnglit. 

Then wolit was discovered on the Amencaon Firrer, 
i leas. Shit ia Ercinn oll thir BA Be Ral feer tlie Colder 
Clare, In te4o, SOU veenels lay in the Bay abandoned 
by theersz elecrueed orewe And the city waa born. san 
Forhright, whiele-hearted, coxmopuliin, 
Acoly of thie sea, 

The Gold Rush brovght people from ever ywhere 
to San Franeroo, They brought color to the city, pro- 
fi aunicd by Eridlaerecrel iin timers and ite fh were, manele Hf 
my, wy corhiily wise ana tolerarrt. 

Cable curs were invented bo clam thin city’s falls. 


Prati! 





THE GOLDEN GATE 


What the 


sailors missed, a soldier found 


Piers fanned cut into the Bay. Towers rose upon the 
heights, An incredible bridge was spun across the Hay, 
ro (uklands another acne the Golden Gate. 

Then, Fear! Harbor! Amenca at war i the Pacific 
turned at once to San Fianciaco fav. lt became the main 
nortof embarkation an the Wee Coast. As thie mies 
mf ihe nition crow, it becoino oho the world's Bitaicst 
naval base, And here have been launched nearly one 
thitd-ofall American ships builtin this war. 

War workers peoured wnte thee Bay orem, incrtasine 
the population to-2,127,000. Anny and Navy prervet- 
nel came ani | were atalichered bere pea denne tenner Lore, 
Today all frelites of the areca are taxed to cupric, 
This 6 whv we gust ask pleasure-seckers not to conn 
hane Hiew. 

Rut de see Son Francisco wl the vacationland 1 
eenters alter the war, flan to cote licre on your Vic- 
lory Vacation. See Areerica’s most fascinating city; 
Yosemite National Parkand Lake Valoe i the High 
Serra: the quaint coll tri ali ite thre hater tm ede 
the Rechyood Renpare wiih ch grat broes; die char 
tre Lined of Del Monte, Carmel ancl Monterey; Shasta 
Dam in the Sham ascade wonderland 

Rue War Ronda now and bold them. See Califiirnia 
uy Yeruie Vietory Waculron, alter the war, 


CALIFORNIANS ING. 


703 Morkot Sirwel, fon Piandiece 3, Colifersia 





Yeur here in frien ily (olorade Springs will be in 
Bf netting of mountain eplerndor unequ dled im Agner- 
ima. Mild, dry, samy winters... cool, invigorating 
cummers—J1() eunchiny days a pear! Metropol 
tan cultural advantages. Moderate living costs. Year 
‘round outdoor recreation. Wake beautiful Colernido 


Springs your home. Mail coupon for Free Booklet 





MANITOU SPRINGS asc Sire 
PIKES PEAK REG/SON 
COLORADO 2PIses CHAMBER oF Sori ALE 


bi Pikes Peak Ave., Colona at Lattecraih 
Peas tend me 2 pie beck len, Yous bbicsuat fat - 
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lerrmd o Sp lHza 


|"'The hours” 
that 
book 








SQVeS 
me! 
»». andthe 


errors it 
prevents!" 


USINESS men, secretaries, editors, ond stu 
= dante rely apod Webster's Collevinte because 
it defines all the wotds tmost comumomtly neo} 
Based on ond abricdg rect from WERSTEM fi iy ae w [ae 
TERNATIONAL Dictionary , Second Edition—"The 
Supreme Authority,” and edited with the samu 
eoteful scholarship, 1.300 pogeay 110,000 entries: 
$4.00 to $8.75, depending on choles of bindings, 
YOU MAY HAVE TO WAIT FoR YOUR Corr 
of WHettea') Cotte. Peper ritioning, plus a 
ormeaornnls ty | wayyy Poveda needle, plus on eee 
| damied gah ic demand, caake bt impomibl to supply 
rveryone prompts. Your boveseiint will do his twst 
to prowide your copy. Aleo ook to pe: 
WESTER. DPICTIONART CF SYTHONT MS 2S 
WEBSTER'S BOGRAPHICAL DICTIONABY $4.50 
& £ C. MERRIAM CO., Springfeld 2, Mesa, 


WEBSTER’S COLLEGIATE 


Yr iildsert io alll sa 





When Colds Are Prevalent 


‘ STM F ALE TEST — Hine mont h ont throot 
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Home LIFT 


THE AUTOMATIC ELECTRIC 
RESIDENCE ELEVATOR 


Coma tea fro Ligtnt Lirewrd 
lepetidable. M 


Safe—depetidab ie. 


Err tt e 17D pe arity - 


incrate 
ai UPSTaet 
nee or ald 


Basie pestalier in 

h Tha) 

our A atl sble mow because of wer 
eurk, tat send for descriptive 


Keen. this destrabile 
J 
iins COUVETeRce in fi “amd 

Mea put me = = 


THE SHEPARD ELEVATOR co. 


Bofiders of Finext Offiee and Hotel Elevators 


24202 € OLE aie im VENUE 


a ara a og 


“Buy U. 8, War Bs 
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Coted half with 
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horooghly with 
bie f etrimey 


CHAMPLON-INTERNATIONAI 
| COMPANY 





oe ae rrr al the paper werd cn | 
THE NATIONAL GEOGRAPHIC MAGAZINE 
wad ier high-gruste —_— paper 


Tagihae Layvwhkwne, Mase: 
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. MOTOR OIL 





BUY RING-FREE 
WHERE YOU SEE THIS SIGN 


PURE PREMIUM QUALITY 35°A QUART 


Seibel th rawbigetiraend ad Wester tl [Becraeieyalit Fil 


Witihire Boulevard, Loy Angedes 





-~jhegns WELL \ ai 
MACM {LLAN PETROLEUM CORPORATION—50 West 50th Street, New York 20, NY. 6245. Michigan Avenun, 
Chicago 5, UL, 530 West Sixth Street, Los Angeles 14, Calif. Copyright 14, Macmiltan Petroleum Corporation 


i WED RATHER 


SAY NV; aor 


‘We chon f live to te-[| peopile that 


they Thave lowall to gel a home 





telephone, We'd mien rather 
saa Ts to requests lor Service, 
“That's the way always used 


li he. 


Pit tle needs al wor still have 


Hir=4 eloimn irl is tliat telephone 








equipment and en telenhone 





moantitacturing baci itiesandman 
power. Delay 210 lilting civilian 
Oreos just con t he ert pneel, 

All ol fia telephone peaple #1f1- 
cerely appreciate your pratienee 
ane understanding in 


this Wor GmMerbency, r " 
\ 
=i 


BELL TELEPHONE SYSTEM 


Chemicals that protect your car! 


io ATE THE OTwicALs that yo 
ate probably better aequaiated with from 
the way they cet as aiti-freese in your car 
thin from the way they foe in prim. 

These chemicals are oanutoetured un 
large quantities by Cannio asp Cannon 
Comwrcars Comronartos. Uneolored, 
they ire witer-white. To the chemists, 
vile mal hiwew what they willbe in your 
cir, tiew are cunt peruTide ef eoorbies i the 
atoms of whiely ore shown bere in the 
mipleculir models in black), hydrogen 
(ovo), ane) oxy rent (hfe |, 


Ernitexn Gireo., Ereasoc anid 
Metiascn are the bases of onite-[ reer 
—and they help io fake mtie of the acre 


nes ont of watter for millions of tiotorieste, 


TODAY AND TOMORROW 


Cer the :eor, ANNI ANT (ae i CCP 
1a AAT ol ote Uitte of WO, 
nitty NATIONAL (ARON CoMrany, [Ni 
lie eget at thee reecarch—boih in the lala 
tire aid ott the eteaed—tor thie ennatant lprnne- 
mentof atiteedreene and antierort pretectian for 
por cer, Thiele an iqeirtant ceasin whe sod 
eal chogheel aint thie Lilliowieg wherever atid o liets 
erer you lined them: 


“Preatonae™ etipylessy glwel digas aatt-freeee, Clie 
“shint” pives wllew tier pore tial, 
Tek” meus hase antidreese, which ts again 
ovg@ilalihe ti (hie eaten Chit ihe geinliaectiaa anf 
paetliogval liae emaghe orp all its ee -eritiewl daes, 
“Hve-Fia? wilianel-hasr wmtifreven, Not being 
tistelerturd thie sear bere eign faglerl 
aleobluds hee a beige wor poh bor oben, 
Crrtivin other anti-freeses formalde! geal miaiiis- 
oe Be ' ee ae | facture by Lite of DCO) fer large matin 
ETHA eM al’ hie. clistrilaia teem, 

a al ‘fyustone*? cornea prevontiw whieh, wher 
added te he water in o leu eonliig ws stem, 
peleelte thie (earmoaticns wll wis t, 
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Car miner ere fected mo aend for die bole 
Ball, ideal of Lonwing Svaiem. Sereice.” ft 
reall fee eerit dev creat er old getpur, 





HUT UNITED STATES WAR FONDS AND STAMPS 


UNION CARBIDE AND CARBON CORPORATION 
SO. East 42nd Sireet [= New Vork IT, N. ¥. 


Principal Enlte cho the Pabied States and pheie Preduoce 


ALLOTS AND METALS CHEMICALY INDUSTRIAL GASES AND CARMIDE PLASTICS 
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